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“TELEPHONE OUR NEAREST HOUSE” 


These insulators are made in every type for transmission line, 
catenary, telephone, inlet, wall, floor, tank, switch, lightning 
arrester, storage battery, interior wiring, etc. 


They are designed and guaranteed to meet the most rigid specifications of engineers engaged 


in the designing of transmission lines and all necessary equipment. Submit your requirements. 


WESTERN ELECTRIC COMPANY 
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Large Users of Benjamin 


s 
Fixtures 

United States Steel Co, Tennessee Coal & Iron Co. 

Missouri Pacific Railroad American Tool Machine Co. | 

Pullman Car Company American Steel & \Vire Co. 

Illinois Central Railroad Oliver Plow Works. 


Chicago & Alton Railroad Fairbanks, Morse & Co. 
Davenport Locomotive Wks Am. Sheet & Tin Plate Co 
Etc., Etc. 


We manufacture Cluster and Single Unit Fixtures 
covering all conditions of industrial ligh:ing. 


Benjamin Reflector 
Cat. No. 6149 Sockets 


(Equipped with Tungsten Lamps) 





. will take lamps ranging from 40 to 500 watts. They are 
Mill Clusters equipped with Shock Absorber—the Tungsten Life Pre- 
: server, 

Note the one-piece feature of the Reflector. There are 
no loose connections to allow the Reflector to slide down 
and damage the socket. The former depends entirely upon 
the stem for its support. 


Benjamin Mill Clusters 


(For use with Tungsten Lamps) 


are furnished with large base (Edison No. 41) or sti indard 
base (Edison No. 1) Sockets and have either flat Cone Re- 
flector where fixture is suspended near the floor or concen- 
Cat. No. 0664! trated Dome Reflector where lights must be hung to clear 
traveling cranes. We can mee: any special conditions. 





Write us for photographs of large installations. 
Where shall we send Our tungsten Bulletin? 


Benjamin Electric Manufacturing Co. 


Manufacturers of Enameled Steel Reflector Sockets and Mill Clusters. Tungsten 
Fixtures for In- and Out-Door Lighting. Wireless Clusters. Lighting Specialties. 


151 New Montgomery Street, San Francisco 
120-128 So. Sangamon St., Chicago 27 Thames St., New York 64 York St., Toronto, Ont. 
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ELECTRIC MOTORS FOR OIL WELL SERVICE 


BY 8S. G. GASSAWAY. 


The application of electric motors to oil-well 
work is not new, although their use in the California 
fields is comparatively recent. In the South Penn. 
fields at Folsom, W. Va., there are some 450 motors 
which have been in satisfactory operation for four 
years or more. The conditions and practices in the 
California fields are quite different from those of the 
eastern fields and require a different method of treat- 
ment in applying electric power. This necessitated 
some experimenting before a suitable motor was de- 
signed. After an elaborate and careful series of tests, 


speed, variable speed, star and delta wound, back 
geared and belted, and many combinations of these. 
The Kern River Oilfields of California, Limited, 
are installing 233 motors on their “33” and Imperial 
leases in the Kern River field. The back geared, star- 
delta, variable speed type of induction motor has been 
adopted as most suitable for their conditions, after a 
careful investigation by their engineers. The first 
five of these motors were put in operation May 30th, 
1911, and today there are 60 motors in operation. The 
results have been most gratifying, electric power 





Oil Pumping Rigs in Coalinga Field of California 


the manufacturers are today able to offer a design 
of electric motor suitable for each particular set of 
conditions and which is actually even more reliable 
for all duties, except possibly drilling, than our old 
standby, the steam engine. The power companies are 
fast extending their lines throughout the fields and it 
is now only a question of a few weeks when every 
lease will be in reach of electric service. Today there 
are over 300 electric motors in operation on oil wells 
in the Coalinga, Kern, West Side and Los Angeles 
fields. A number of these motors have been in opera- 
tion over ten months. 

From the standpoint of reliability, simplicity, ease 
and cost of operation, the induction type of motor has 
been generally adopted for oil work. There are sev- 
eral forms or types, namely, constant speed, two 


effecting a reduction in operating expense of 45 per 
cent. 

The motors are provided with a switch so as to 
connect the winding in star or delta. With the first 
set of connections the motors are capable of devel- 
oping 10 h.p. continuously; on the delta connections 
the motors will develop 30 h.p. For momentary over- 
loads the motors will develop as high as 75 or 80 h.p., 
provided the transmission line regulation is good. 

For all pumping and pulling operations the 
motors develop sufficient power on the star or low 
connection. In cleaning the well it is necessary, in 
general, to use the high power connection for hoisting 
the bailer when full and for spudding the bailer with 
the sand reel. For spudding from the wrist pin and 
other operations the low power rating is ample. 
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Belted Variable Speed Motor Pumping on Santa Fe 
Property at Fellows. 


The speed of the motor is varied by means of a 
controller similar to that used on street cars. This 
is operated by a lever and wire transmission from the 
usual place in the derrick. The controller, motor and 
other accessories are housed at the place formerly 
occupied by the engine. The motor may be operated 
continuously on any point of the controller. We oper- 
ate on the full speed point in pumping as being more 
economical of power and furnish the correct size of 
pulley to obtain proper pump stroke. For long pulling 
or cleaning jobs a larger size of pulley is used to obtain 
greater speed. The change from one pulley to the 
other takes less than five minutes. The motor bases 
are arranged for long travel, so it is unnecessary to 
change the length of belt for change of pulleys, 

A number of the well operators were at first pre- 
judiced against the motors, but in general became 
proficient in handling them after the first day, although 
few had ever handled any kind of electrical apparatus 
before and most of them now prefer the motor to the 
engine. For cleaning (bailing) the wells the motors 
are far ahead of steam in ease of operation and ex- 
pense, 

On our wells, which average about 850 ft. in depth, 
we consume from 100 to 180 kw. hours of electrical 
energy for the entire job of cleaning, which at 1.2c 
per kw. hour, makes the cost $1.20 to $2.16. Cleaning 
requires about a week’s time. This power consump- 
tion seems hard to believe. The reason for the low 
cost is that there are no standby losses—(that is, no 
power consumed while the controller is shut off) and 
the greater efficiency at low speeds, in starting, and 
overloads, of the motor over the steam engine. Con- 
densation in the steam pipes goes on whether the 
engine is running or not and for large overloads the 
steam consumption is notoriously large. 

Cold weather, if anything, reduces the electric 
power bill and there is no loss due to conden- 
sation during rain or snow. Electricity is more eco- 
nomical to transmit than steam and responds more 
quickly, easier to handle and is just as flexible. The 
electric motor has greater overload capacity, hence it 
is practically impossible to stall, will not run away 
when the rods part, can be reversed more quickly and 
on pumping duty the speed is regular, which results 
in less rod breakage, as we find from actual operation. 
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Type of Transformer Bank Used in Oil Fields. 


Below are figures on pumping by steam and by 
electricity : 





COSTS PER WELL PER DAY. 
Elec- 
Steam. tricity 
EMDOG, GODRIANE 6b i 6a ds Neri dsc Vee Cee de 05e 6 .40 
(Oilers, well gang, boilermen and electricians) 
Maintenance (fuel, water, oil and electric power) 2.55 1.35 
$3.15 $1.75 


Saving electricity over steam—$1.40 per well per day. 
Reduction in operating expense—44.5 per cent. 
(In the above, fuel oil is taken at 40c per barrel). 


On the basis of 233 wells, the above means a sav- 
ing in operating expense of $119,000 per year. 

The market price of oil in the Kern River fields 
today is about 32 cents per barrel at the well. From 
the figures above, it is obviously out of the question 
to pump wells by steam when the production falls 
below ten barrels per day. In the case of electricity, 
the production can fall as low as 5% bbl. per day be- 
fore the cost equals the selling price of the product. 
In the eastern fields, where the oil is of a paraffine 
base, wells are actually pumped by electricity which 
only produce two and three barrels per day. (The 
price of oil of course is higher and the wells are only 
pumped a few hours a day.) 

In installing motors advantage should be taken 
of all improvements as far as consistent with reliable 
operation. Price should by no means be the deter- 
mining factor, as can readily be shown. Assume a 25 
bbl. well-oil at 30 cents. The value of the product 
is $7.50 per day. Assume cost of motor, less acces- 
sories, as $200 and life 10 years. This equals $20 per 
year, or about 6 cents per day, or the value of the 
production for % hour. It is obvious that we can 
afford to pay 9 cents a day for our motor, or 50 per 
cent more, if we can save a shut-down per day of 7% 
minutes or 3% hours per month. That is, we should 
be willing to pay more for the motor which will have 
less bearing, collector ring, brush or other troubles, 
with resulting fewer and shorter shut-downs. 

Obviously, we should not purchase a motor just 
because it is larger or stronger than some other motor. 
Each particular field requires separate investigation. 
What is satisfactory in one field may not be so in an- 
other, likewise the transmission line and transformer 
layout can only be intelligently and properly designed 
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by a study of the actual conditions on the ground. 
“Rushing into the thing,” as it were, has resulted 
in many costly mistakes, which have in some meas- 
ure, prejudiced oil operators against the motor, 

An objection offered to replacing steam by elec- 
tricity is the time necessary to shut down the wells 
with its consequent loss of production. This is true, 
but is not so serious a matter as imagined, for with 
proper organization and planning, the time should be 
reduced to a negligible quantity. In our work it has 
averaged just 30 hours from the time steam is shut 
off until the well is on the beam again. This could 
be cut in two by working a day and night shift or in 
three by working three shifts. 

The question arises, what is to become of the 
extensive system of steam pipes, boilers, etc., which 
represent a considerable investment. These will be 
useless except a very small part for heating oil and 
buildings. It will probably be impossible to recover 
anything on the steam pipes that are buried in the 
ground—the boilers, pumps and engines will have 





Back Geared Variable Speed Motor Pumping on 
Santa Fe Property, Near Fellows. 


some service value. Assume however, that nothing 
can be realized. (If the property is an old one—hav- 
ing operated for five or six years—then the steam 
system should be at least half paid for in the araount 
set aside for depreciation). The cost of electrification 
varies from $675 to $900 per well, depending upon 
type and size of motor, method of installation, trans- 
mission line and transformer layout. Assume $750 
as the cost. With a saving of $1.40 per well per day, 
the electrical installation would pay for itself in 535 
days or eighteen months, not counting Sundays. In 
two and a half to three years it would pay for itself 
and the full service value of the steam system. 
After three years the saving of $1.40 per well per day 
would be clear profit. Instead of setting aside the 
total saving effected by electricity, a sinking fund of 
25 cents per day at 6 per cent interest will pay off 
$750 in seven years. 
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PUBLIC SERVICE.’ 


BY R. H. BALLARD. 


The question of public service and the control of 
public service corporations is one that in this and other 
sections of the country is of particular interest to the 
people at large and the engineer as well as to those who 
are actively engaged in the service. It has been diffi- 
cuit for some of us who are connected with or a part 
cf public service corporations to fully appreciate that 
our business is different from the private business of 
our friends and neighbors, 

A comparatively few years ago, public service cor- 
porations, about which so much is said today, were un- 
known, and the business now being done by these cor- 
porations was generally limited to a very confined ra- 
dius and conducted by individuals who found their 
own capital was ample to carry on the business as then 
prevailed. In the last few years, however, the devel- 
opment of the country has been so great that the de- 
mands for capital for extension of this class of business 
were more than could be met by individuals, resulting 
in the combining of individual efforts in the formation 
of the corporations of the present day. 

There are those who have a feeling that a cor- 
poration is some hidden monster antagonistic to the 
people at large, and “forninst” the government. It is 
not unusual to meet a man who will say “I know your 
president, he is a fine man; you have a fine lot of fel- 
lows in your company, but I have no use for corpora- 
tions.” This man certainly does not realize that a cor- 
poration is simply a collection of men who have come 
together to work in a co-operative way in some great 
enterprise that no one man can carry out. We say that 
the president, other officers and heads of departments 
work for the corporation. This is a mistake. They are 
not working for the corporation but in reality are the 
corporation. If the public has confidence in these men, 
then they should have confidence in the corporation. 
These men have a duty to perform in the protection of 
the property entrusted to their care, which has been 
purchased with moneys invested by the general public 
in the enterprise, receipts for which money have been 
issued in the form of stocks and bonds, as well as effi- 
cient, careful operation to permit of the furnishing of 
the commodity to the public at the lowest possible 
rates. 

It is a common belief that the methods of public 
service corporations are secretive and that it is their 
desire to withhold from the public all information per- 
taining to operation, submitting only such data as may 
be required by law. It is unfortunate that such belief 
exists, as I am confident that the modern public service 
corporation anxiously awaits the time when it may lay 
all of its affairs before the public with the assurance 
that such conclusions as are reached regarding its busi- 
ness will be based on all the facts rather than on a pos- 
sible distortion of one or two items for political pur- 
poses. This condition will doubtless be brought about 
in time through careful and conscientious regulation 
of the affairs of corporations, including not only the 
regulation of rates of charge, but service conditions, 
extensions to plants and properties and the issuance 
of stocks and bonds. 


1Address before Los Angeles Section, A. I. E. E., Dec. 19, 
1911. 
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A long step in this direction has been taken in the 
passage of legislation placing the affairs of public serv- 
ice corporations under the jurisdiction of the Railroad 
Commission of California. Unfortunately, however, 
the authority given this commission does not extend 
to a full regulation of the business of these corpora- 
tions, and we may, temporarily at least, be forced to 
meet a condition where the railroad commission will 
be regulating the issuance of stocks and bonds, and or- 
dering expenditures by the corporation for extensions 
and improvement, while municipal bodies are fixing the 
rates to be charged for service. There is a chance that 
this dual regulation may be inconsistent. 

Many benefits will accrue to public service cor- 
porations through proper regulation, not the least of 
which will be the absolute stability of their securities 
and protection from unnecessary competition. 

Investments in tin power houses and cheap and in- 
efficient machinery, for the purpose of competing with 
an established service by charging rates below cost, 
would not be permitted under a proper system of reg- 
ulation. Promoters of these schemes seldom give con- 
sideration to maintenance or depreciation as they do 
not expect to be on hand when expenditures from the 
depreciation fund become necessary. 

Perhaps the most popular feature of corporation 
regulation is the fixing of rates for service, and unques- 
tionably the valuation of the properties of the corpora- 
tion is the most important element in rate fixing. 
There are many theories as to the proper basis to be 
used for valuation, but no basis will stand the test of 
time and bring about harmonious conditions between 
the governing bodies and public service corporations 
that does not take into consideration all of the facts 
in relation to the establishment of the property. In 
most cases, much actual expenditure of time and money 
has been made to bring the property up to its present 
state of efficiency for which no adequate compensation 
has been received, and it is distinctly unfair to con- 
sider as a basis of valuation simply the present value of 
physical property based on present day prices with de- 
ductions therefrom for age. In the electrical lighting 
and power field, the brunt of the development of the art 
has been borne by the present companies, and enor- 
mots sums of money have been expended in experi- 
_ments and cevelopment. Were it not for these, the 
art would be much less advanced as of today and it 
would therefore appear that valuations at simply pres- 
ent day prices with no consideration for the cost of 
development would be in the nature of taking some- 
thing for nothing, as the companies would receive ab- 
solutelv no return for the years of work and the money 
expended in development. If it could be shown by a 
careful analysis that the earnings of a companv in the 
past had been sufficient to compensate for the cost 
of these developments, no hardship would be done, 
but in the majority of cases the earnings in past years 
have not been sufficient to absorb this, in addition to 
a fair interest rate on the money invested, and the crea- 
tion of a proper depreciation fund. 





CHILEAN EXPORTS. 

Chilean exports amounted to $76.066.122 for the 
first 9 months of 1911, against $68.651,736 for the same 
period of 1910. September showed a gain of $1,145.- 
918, of which mineral products composed 95 per cent. 
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THE MINIDOKA FEDERAL PROJECT. 


The State of Idaho presents to the engineering 
world at large an interesting feature. Here we find 
within its borders more Carey land projects than in 
any other state. The federal law originally provided 
that one million acres of arid lands would be set aside 
in each state for Carey land projects. Idaho was 
quick to grasp the situation. Not only was this mil- 
lion acres soon exhausted, but a. second million was 
asked for and granted and now a third million is being 
considered. 

Not alone are Carey land projects active in this 
state, however, but the federal government itself has 
taken an active hand through the Reclamation Serv- 
ice. On November 25th, last, Mr, Barry Dibble, elec- 
trical engineer, U. S. Reclamation Service, in charge 
of the Minidoka power and pumping system, presented 
an interesting account of this project. The Idaho 
Society of Engineers, meeting at Boise, was the audi- 
ence before which this paper was delivered. An 
abstract taken from this interesting paper appears in 
the following account: 

On the Minidoka project in Southern Idaho the 
United States Reclamation Service has in operation 
the largest pumping system that has been undertaken. 
Here water is pumped for approximately 48,000 acres, 
the average lift being 66 feet. 

Power Plant at Minidoka. 

The Minidoka project, as a whole, takes water 
from the Snake River at the diversion dam near Mini- 
doka. This dam is about 50 feet in height and forms 
a backwater known as Lake Walcott, which at the level 
of the spillway crest covers approximately 10,000 acres 
and holds 53,500 acre-feet. About 200 miles further 
up the river is the Jackson Lake storage reservoir, the 
water from which is used during the low stage of the 
river. 

At the diversion dam is located the hydroelectric 
plant which supplies the power required for pumping 
and for other purposes about the project. The de- 
velopment uses just about the minimum flow of the 
river, to which there are prior claims below, so that 
the water must be allowed to pass down stream. 

The power house is a reinforced-concrete struc- 
ture with steel roof trusses and purlins covered by 
matched lumber and galvanized corrugated iron. It 
measures 149 feet long by 50 fest wide and 90 feet high 
from the bottom of the tail-race to the peak of the 
roof. It contains five main generator units of the 
vertical type, each of 2000-h. p. rated capacity, and 
operating under heads of 46 feet from forebay to tail- 
race. There are also two 180-h. p. turbine-driven 
exciters. 

Each main unit consists of a single Francis runner, 
54 inches in diameter, operating at 200 r. p. m., direct- 
connected to a 1400-k.v.a, three-phase, 2200-volt gene- 
rator. The weight of the rotating parts is sup- 
ported from a thrust bearing mounted above the gene- 
rator and consisting of two castiron disks in a water- 
cooled oil bath, the oil being circulated by vanes cut 
on the rotating face. 

Each generator is directly connected to a three- 
phase air-blast transformer which has a step-up ratio 
of 2300 volts to 33,000 volts. The 33,000-volt.side of 
the transformer is star-connected, its neutral point 
being grounded. There are no 2200-volt power-house 
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buses, each turbine with its generator and transformer 
operating as an independent unit, while all switching 
is done from the 33,000-volt side. Here each trans- 
former feeds out through disconnecting and oil 
switches to one of two sets of busbars. Either bus can 
be connected, through disconnecting and oil switches, 
to either one of the two outgoing transmission lines. 
At the power plant each transmission line is provided 
with a bank of electrolytic lightning arresters designed 
for 19,000 volts from line to ground. 


Cost Power House. Capacity, 7100 Kw. 





Total Per 
Cost Kilowatt. 
i tench ahi his chbhh ane be ssos been $ 82,000 $11.70 
SEOROUIG TAG RIMOT oes ccs cccccccucese 3,00 10.40 
DUOEE  SROGMEMGEY  -ccccccdccncccvebsecse 83,000 11.80 
Se: Gee DEED. ok sc ccacce cebebsenecs 26,200 3.75 
I Chiat h aw bs a 0. wh dans 6 o0,0.0 600060 55,500 7.90 
(eet hate weed hb nears ee Ke hene 60,000 8.50 
Roads and telephone lines .............. 7,30 1.40 
Camp and permanent quarters ..........- 23,200 3.30 
Engineering and incidentals ............ 11,100 1.55 
Administration charges, etc. .........+-+- 15,000 2.10 
WE a Seth attns os tudo Oe asics edd Ube EE $433,300 $62.40 
Cost Transmission Line. 
Power-Line Pole-Line 
ost. Cost. 
Per Mile Per Mile 
of of 
Total. Line. Total. Line. 
Surveys and location .......ecccccses $18 $36 $175 $17 
Clearing 100-ft. right-of-way ....... ... wew 356 34 
Pole and tower line complete, except 
conductors: 
NS a os Or. oa genet CeeeeNS 1,085 2,070 2,129 203 
eee. GHGREE. TUNERS. cece cecceceese 255 510 1,333 127 
RS Ae Py Pe Te eee 803 1,606 1,68 161 
mie ig = fp nErreennes and __ tele- 
pho : 
PE cue hc tvnetsssaekeaeteaknat 610 1,220 2,655 253 
——— Me NE otinecvedsiveveces 83 167 557 53 
RO CCPSE Da hdS eee e Ched wed Coo Ks 75 150 670 64 
Superintendence and clerical ........ 18 36 200 19 
DE: os cabs 60.0 vh000 6.0.0 040 ah 40 80 397 38 
EE. ncwie cen serenerccaesepee 23 46 220 21 
WORE Si o8 PA weree rows vies $2,960 $5,920 $10,377 $990 


Transmission Lines. 


The transmission system consists of 38.4 miles 
of 33,000-volt line. Of this 29.7 miles, costing $34,000, 
is required for the pumping system. One line extends 
down the north side of the river and furnishes power 
to several towns on the project. The second line has 
been built direct to the pumping stations, a distance 
of 11 miles across country. A tie line also connects 
the first line to the pumping stations. The ordinary 
spans, varying from 175 feet to 250 feet, are carried 
on wooden poles, and at the river crossings spans vary- 
ing from 700 feet to 1100 feet are supported on steel 
towers. The new construction is borne on heavy 
poles 35 feet to 45 feet in length, spaced 250 feet apart. 
Each of the three copper conductors is a hard-drawn 
three-strand cable equivalent to No. 5 B. & S. in cross- 
section. 


Pumping Stations. 

There are three pumping stations, the first located 
at the end of the gravity canal and lifting the water 
to the first level, the second about 1.75 miles distant, 
lifting a portion to the second level, and the third, 
another 0.75 mile distant, raising a final portion to the 
third level. The first station has a maximum capac- 
ity of 600 cu. ft. per second at normal speed. The lift 
at this station and at each of the others varies from 
30 feet to 31 feet. The stations are of the same gen- 
eral design and a description of the first will in gen- 
eral apply to all. 
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The buildings are of reinforced-concrete with con- 
crete roofs. The first is 140 feet long by 18 feet and 
30 feet wide and 45 feet high. It contains four pump- 
ing units, each delivering 125 cu. ft. per second, and 
one delivering 75 cu. ft. per second. Each pump is 
located in an independent concrete chamber 17 ft. x 16 
ft., protected by steel trash racks and steel gages. The 
pumps are of the vertical-shaft type and have both top 
and bottom suction. The impellers are 44 inches in 
diameter and run at 300 r.p.m. When starting a unit 
the pit gates are lowered and the pit is pumped out, 
thus reducing the power required from the motors. 
When operating the pump is submerged in the water. 
The discharge is controlled by a cylinder gate between 
the impeller and diffusion vanes, the pumps discharg- 
ing through a tapered casting into a reinforced-con- 
crete pressure pipe 5 feet 6 inches in diameter. At 
the discharge end each pipe is closed by a steel-plate 
flap valve, which floats on the water when the pump 
is operating. 

Each pump is driven by a 600-h. p., three-phase 
synchronous motor, wound for 2200 volts and pro- 
vided with auxiliary squirrel-cage windings to increase 
its starting torque. At starting 600 volts is applied to 
the motor armature, with the field coils short-circuited. 
The motor is brought up in this way to nearly synch- 
ronous speed as an induction motor, and then the field 
switch is closed and the motor is automatically synch- 
ronized at low voltage. It is then thrown on to the 
2200-volt buses. 

Originally a small pump delivering 1 cu. ft. per 
second was provided for emptying the pump pits. 
This pump took forty minutes to empty one pit, inter- 
posing at least this interval between starting succes- 
sive pumps. To get the pumps back on to the line in 
rapid succession, a discharge pipe with a valve has 
been fitted to the manhole of each pump, the pump 
being thus made to clear its own pit. Before a unit 
is started this 18-inch valve is opened. Then the 
unit is started as before and the pit is pumped out 
while the pump is running at slow speed. As soon 
as the water level has fallen the pump speeds up and 
can be synchronized. As the result it now takes only 
two minutes from the time the pump is started until 
it can be thrown on to the line, ready for raising the 
pit gates and beginning pumping. The actual intervai 
between starting successive pumps is about ten min- 
utes, with one operator to perform all the work. 

The 30,000-volt transmission lines enter the 
pumping station through disconnecting switches, to 1 
single set of 30,000-volt busbars. From this bus dis- 
connecting and oil switches lead to five 500-kw. air- 
blast step-down transformers feeding a common 2200- 
volt bus, 

The second pumping station contains four pumps, 
each rated at 125 cu. ft. per second. Here the trans- 
formers for the third station are also installed, together 
with the shop equipment for all the stations and the 
principal camp for the operators. At the third lift 
are two 125-second-feet and one 75-second-feet- pump- 
ing units. At present the last pump in each station 
is being installed. 

The final total pumping-station costs will be about 
as follows: 
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Pumping Stations. 
Number 1. Number 2. Number 3. 


Dene b 5b ss Backs ek k meen $2,100 $5,300 $2,000 
IIRIO nn 0a 5 os vb aio eesecn tee 35,000 40,000 19,500 
Hydraulic machinery .......... 27,200 23,000 16,200 
Electrical machinery .........- 44,700 42,800 17,300 
Freight and hauling ........... 10,300 9,600 5,500 
GIG S66 + Ane ckd ena de aes 15,800 14,600 9,300 
Camp and permanent quarters.. 4,000 11,000 500 
Engineering and incidentals.... 5,000 3,000 2,000 
Administration charges, etc.... 8,500 7,000 5,500 
OOS. wv ock. bene te dee so awee $152,600 $156,300 $77,800 
Capacity—cubic feet per second 575 500 325 
Cost per second-foot capacity.. $265.40 $312.60 $239.40 
Pressure pipes, including ad- 
ministration charges......... +» $21,400 $16,500 $20,200 
Total length of pressure pipes 
ORE 20.0 ons kasinw neh Ses eae 849 540 825 
Be Aer ree ye ee $23.90 $30.30 $24.50 
Cost per second-foot of capa- 
city, inculding pressure pipes* $303.00 $346.00 $301.00 


*Average, $318.00. 


Operation of the System. 


The operation of the entire system has been very 
satisfactory. There have, of course, been minor 
troubles to be eliminated, but these are gradually 
being disposed of, and each year shows more satisfac- 
tory results than the previous one. The load has 
been increasing very rapidly. When it was determined 
to install the final pumping units in each of the pump- 
ing stations it was intended that this should be reserve 
capacity. It is now thought, however, that all the 
units will be required during the height of the irriga- 
tion period, at least until the settlers learn to use the 
water economically. 


Efficiency of Apparatus. 
Net Efficiency 


Full-Load from water Be- 

Efficiencies hind the Dam, 

per Cent per Cent. 
I ws bbs: 0 00004 0k nae Ree 81.5 81.5 
CE: Cn ss ok ow ise ew ees 96.0 78.2 
Step-up transformers......... 98.4 77.0 
Transmission line .........+.. 90.0 69.3 
Step-down transformers ..... 98.0 67.9 
OO ac iw fae s co bs ube ON 94.0 63.8 
PUM: iss sac nes eee ead 72.5 46.3 


Unit Costs of Operation. 


Cost of operation depends on many conditions. 
The cost at Minidoka during the past year has been 
very low, but it might be increased at any time by a 
serious accident to an important piece of machinery. 
It is here that intelligent and alert operators can make 
themselves worth a good salary by catching the trou- 
bles before they develop to a serious extent. 


Operation and Maintenance of Power and Pumping Systems. 


Pumping Stations. 
Trans- 
Power mis- 
House. sion 
Line. No.1. No.2. No. 3. Total. 


Operation: 
EOP vos wren ee GUT $700 $2,100 $2,100 $2,100 ....... 
Supplies: ......% 950 100 200 200 ee ws'4 00) 
Repairs: 
RE ba vee ew 900 600 600 600 SOP =. heree 
Supplies and ma- 
BOUMEE  -accnnsey 300 100 100 100 We: sxéicne 
Superintendence, 
clerical, camp, 
Ss <a aks beans 1,700 200 700 700 500 


General expense 
and adminis- 
tration ...... 450 50 150 150 SO Se Avant 


Total operating 


expense ..... $10,000 $1,750 $3,850 $3,850 $3,280 $22,730 
Depreciation ..... 21,700 3,400 7,600 7,800 3,900. 44,400 
RE 600d aanee $31,700 $5,150 $11,450 $11,650 $7,180 $67,130 


Annual cost per 
acre, including 
depreciation ... $0,660 $0.108 $0,239 $0.243 $0.150 $1.40 
Operating expense : 
per acre (48,000 


acres)... 0.208 0.037 0.081 0.081 0.068 0.475 
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The depreciation of equipment. is an important 
item, although often overlooked. | In the following 
table a rate of depreciation of 5 per cent per annum 
has been applied to the stations and 10 per cent to the 
transmission lines. | No interest is included, as the 
money for the work comes from the reclamation fund, 
which. is practically loaned to the settlers without 
interest. In the table allowance for repairs, etc., has 
been increased over that so far needed, as this item 
will undoubtedly increase with time. It is not in- 
tended to include the item of depreciation in the annual 
charge made against the settlers. However, this item 
will have to be met as time goes on and the machinery 
wears out. This can be done by paying for replace- 
ments as they are needed, and in the meantime the 
settlers will have the use of their money, which is 
worth 10 to 12 per cent interest, whereas if the gov- 
ernment collected’ a ‘depreciation fund it would have 
to hold it without interest. 

During the season of. 1911 114,000. acre-feet of 
water were pumped to the average height of 66 feet, 
equivalent to 7,560,000 acre-feet lifted through 1 foot. 
The operating cost for this pumping was about $0.003 
per acre-foot lifted through 1 foot, and the deprecia- 
tion amounted to $0.006. Next year more water will 
be pumped at practically the same total cost, and 
therefore the unit cost will be reduced. 


Summary of Installation Costs. 


Power-house and accessories ........c.cceccecceceeeeee $433,300 
iin ain da oD bn 0b Ae en 0% » 916 SGLNS 9 019, O68 OO 34,000 
Pumping stations with pressure pipeS.............se005 444,800 
Total investment on power 6 bo Bibs 64d 6 noc ee aed $912,100 
Investment per acre (48,000 ACTOS). oe eee eew eee eeesecnes $19.00 
Summary of Annual Charges. 
Pi cicn ie hb n turk e ree Uh.b abe ie <a bw eee hE Oe 2 0 008 Os $22,730 
Depreciation Gi coi. ctedicc. ds pial Na easel a ate alls Zs ial aah Wie dna 44,400 
ES Shi Ok can Malinda baile ow ahh 90s Res US Mee awe O $67,130 
er ee BE ee GED Ge kW ke cde 1 Tee eee ce cae ese sddeare $1.40 


A total of 14,000,000 kw-hours was delivered to 
the pumping stations during the year at a cost of $37,- 
000, including depreciation, or $0.0026 per kw-hour. 
If, as would be necessary in the case of a commercial 
company, interest, taxes, etc., amounting to, say 10 
per cent on the investment in the power house and 
transmission line, were added, the cost would have 
been perhaps $0.006 per kw-hour. 


LOW ELECTRIC RATES IN MANITOBA’S 
CAPITAL. 

The electric-lighting rates finally adopted by the 
Winnipeg City Council for its municipal plant are to 
be the lowest in North America. The schedule is 
based on the estimated consumption at 3 cents per 
kilowatt, and ranges from a minimum monthly cost of 
$0.50 for an average monthly consumption of 12 kilo- 
watts in a 4-room house to $2.10 for an average con- 
sumption of 70 kilowatts in a 12-room house. Fol- 
lowing this announcement, the local corporation which 
operates a light and power plant in connection with 
the street railway reduced its rates to meet those 
of the city. 

A SOUTH AMERICAN REPUBLIC’S IMMIGRA- 
TION. 

The number of immigrants into Chile between 
1850 and 1910 is given by official statistics as 60,970, of 
whom 19,695 landed during the past four years. 
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THE INDICATOR CARD.’ 
BY ROBERT SIBLEY. 


We come now to the study of indicator cards. As 
the subject is one of such magnitude several lectures 
will be necessarily devoted to it. In order that we may 
get a fair start in the fundamentals of this subject, we 
shall devote this lecture largely to definitions, so that 
we may have no misunderstandings in succeeding lec- 
tures. 

Since we have found in previous lectures that the 
indicator card plays a most important role in the 
accurate computation of power it will now be well 
worth our while to investigate the indicator mechan- 
ism itself and also the graphical means of constructing 
a theoretic indicator card. 





Fig. 1. 


Typical Outward Appearance of an Indicator. 


One of the first things that attracts the attention 
of the engineer in the early days of his experience is 
the well-known Bourdon pressure gauge which greets 
his presence as he enters the boiler room. We have 
examined the principle underlying this gauge in a pre- 
vious lecture. Suffice it to say in recapitulation that 
the underlying principle is merely the expanding and 
contracting of a hollow steel tube encased within the 
circular shaped mechanism. An Indicator is nothing 
but a pressure gauge fundamentally and we shall do 
well at the start to bear this fact in mind. 

We have found in the steam engine cylinder that 
after cut-off takes place, the steam expands in volume 
and decreases in pressure, utilizing its own internal 
reservoir of energy as it does so. We have assumed in 
former lectures that this expansion takes place isother- 
mally or in mathematical language that the pressure 
and volume were related to each other according to 
the law pv = pe ve, in which p and v are the pressure 
in pounds per sq. ft. and the volume in cu. ft. of one 
pound of steam respectively at any stage of the ex- 





‘This paper comprises the Sixteenth Lecture of the se- 
ries appearing in these columns entitled “Primer of Applied 
Thermodynamics.” 
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pansion. On the other hand p» and we are the pressure 
and volume at any one given beginning point. In 
other words we might equally say that the law is sim- 
ply py =k in which k is a constant. This then simply 
means that in isothermal expansion the product of the 
pressure and volume are at all times constant. 

As a matter of fact in the steam engine cylinder the 
expansion curve is neither isothermal nor adiabatic 
but has been found by experiment to be intermediate 
between the two. In other words, this experimental 
law is pv “/* =k, and consequently this expression 
is more nearly the law of expansion in the steam engine 
cylinder. 

As this law apparently varies somewhat in every 
cylinder there early arose among engineers the need 
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Fig. 2. Cross-Sectional View of the Crosby Indicator. 
of some instrument or mechanism by which a graphical 
curve could be drawn so as to represent accurately 
this curve which would show accurately to scale each 
pressure at any particular point of the stroke. The so 
called indicator is simply a mechanical device which 
accomplishes this result. Fig. 1 shows the general out- 
ward appearance of an indicator, while Fig. 2 is a 
cross-sectional view of the same. 

A boring is made into one or both ends of the 
steam cylinder. A connection threaded into this bor- 
ing is then attached to the lower portion of the indi- 
cator shown at U in Figs, 1 and 2. If now we allow 
the steam to enter from the engine cylinder into the 
hollow space A, the pressure of the steam exerting it- 
self against the little piston B will force the piston up- 
ward. As the spring F is very delicately calibrated to 
represent for each inch of compression so many pounds 
pressure per sq. in., the height to which the lever 
arm E will be raised measures accurately the steam 
pressure in the steam engine cylinder. It is necessary 
now, since these pressures are continually changing, to 
rotate the drum M and as the arm E is raised up and 
down due to varying pressures in the steam engine cyl- 
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inder, the drum M being rotated will draw off a curve 
connecting all of these different varying pressures. A 
typical indicator card is shown in Fig. 3. 


Ww Z 





Typical Indicator Card. 


Fig. 3. 


If now we connect the end of the string X to the 
cross-head of our reciprocating engine the drum M 
will rotate and the pencil at the extreme end of E will 
mark upon this drum the curve from which may be 
obtained the pressure to scale in the cylinder at any 
particular point of the piston head movement. 

The drun: M carries the piece of paper upon which 
the card is printed. This paper is slipped into the 
forks Z, and as soon as a card is taken the slip of paper 
is readily drawn out and another card placed upon the 
drum in its stead. In order that the pencil point at 
the extreme end of E may trace off an even vertical 
line, the straight line motion shown at D has been in- 
vented. Among the various indicating mechanisms 
on the market, many of course will be found to have 
different. designs in order to accomplish this straight 
line result. The particular illustration shown in 
Fig. 2 is that of the Crosby Indicator. 

As the stroke of the engine is usually greater than 
12 inches and may be often greater than 60 inches, it 
is evident that some sort of reducing mechanism must 
be utilized in the operation of the string or our cylin- 
der will be revolved more than once. Since this would 
produce much confusion and result in many inaccu- 
racies various designs for reducing mechanisms are to 
be found in the market. The indicator card itself sel- 
dom exceeds four inches in width and two inches in 
height, consequently it is seen that this reducing 
mechanism is absolutely essential in the proper opera- 
tion of the indicator. 

Looking now at Fig. 3, let us familiarize ourselves 
with the fundamentals of the indicator card, 

The Atmospheric Line, V H, is a line drawn by 
the pencil of the indicator when the connections with 
the engine cylinder above described are closed and 
hoth sides of the piston are open to the atmosphere. 

‘The Vacuum Line, O Y, is a reference line known 
as the line of absolute zero pressure and which we have 
found to be about 14.7 Ib. by scale below the atmos- 
pheric line. 

The Clearance Line, OS, is a reference line drawn 
at a distance from the end of the diagram equal to the 
same per cent of its length as the clearance and waste- 
room is of the piston displacement. We shall see in 
our next lecture. how to locate this line from an actual 
indicator card. 
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The Line of Boiler pressure, WZ, is drawn par- 
allel to the atmospheric line, and at a distance above 
it by scale equal to the boiler pressure shown by the 
gauge. 

The Steam Line; X A, is drawn when the steam- 
valve is open and steam is being admitted to the cyl- 
inder. 

The. Point of Cut-off, Q, is the point. where the 
admission of steam is stopped by the closing. of the 
valve. It is often difficult to determine this point. 
We shall see in our next lecture how to arrive at this, 
however, agreeable to rules of the American money 
of Mechanical Engineers. 

The Expansion Curve, Q B, shows the fall in pres- 
sure as the steam in the cylinder expands doing work. 

The Point of Release, Q, shows where the exhaust- 
valve opens, 

The Exhaust Line, B F, represents the change in 
pressure that takes place when the exhaust-valve 
opens, 

The Back-pressure Line, F J, shows the pressure 
against which the piston acts during its return stroke. 

The Point of Compression, J, is the point where 
the exhaust-valve closes. It cannot be located defi- 
nitely, as the change in pressure is at first due to the 
gradual opening of the value. 

The Compression Curve, J K, shows the rise in 
pressure due to the compression of the steam remain- 
ing in the cylinder after the exhaust-valve has closed. 

The horsepower of an engine is as we have seen 


PLAN 
H.P = ————— 
33000 


in which P is the mean effective pressure, L the length 
of stroke in ft., A the net area of the piston head in sq. 
in., N the number of strokes per min. It is seen that in 
order to accurately use the above formula we should 
really compute the horsepower in the crank end and 
head end separately, for the piston rod reduces the net 
area in the crank end and the mean effective pressure 
will in general be different in each end. When sepa- 
rate computations are made, then, we must consider 
N as the number of revolutions per minute and after- 
wards add together these two separate computations. 


The mean effective pressure is the mean net pres- 
sure urging the piston forward and is equal to the 
mean height of the indicator card times the scale of 
the indicator spring. The mean height of the indi- 
cator card is obtained by computing the area enclosed 
in the card and then dividing by the extreme width 
of the card. The computation of this area involves 
difficulties and a separate lecture will be devoted to 
several methods accomplishing this result. 


The student. should consider this lecture largely 
as one of definitions. .These should be thoroughly 
mastered in order to intelligently follow the succeed- 
ing lectures. 


Thermotwisters. 

1. By reading up cross references on the indicator, out- 
line a series of rules of. procedure in taking cards from the 
indicator. : 

2. Make a list of all the errors which frequently arise 
in the taking of indicator cards and devise cures or methods 
to avoid the same. 
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WATER POWER DEVELOPMENT. 


During the latter part of the year just closed 
the Public Policy Committee of the American Insti- 
tute of Electrical Engineers at a public hearing in 
Washington put before the U. S. National Waterways 
Commission a remarkable brief along the general 
lines of water power development. 

’ The general. cost data and figures on the extent 
of water and steam competitive development gathered 
in this paper is of intense interest to western power 
men. The men composing’ this committee add a 
stamp of reliability to this data that make it at once 
a new reference mark for American practise. 

The Committee first sets forth the high scientific 
and professional ideals of the A. I. E, E., consequently 
it refrained from expressing itself on the commercial, 
industrial, legal or political aspects of the water 
power situation, except when these are incidental to 
the effect of that situation upon the practice of elec- 
trical engineering which it is the society’s object to 
promote. 


Relation of Water Power to Navigation. 


The Committee further notes that the utilization 
of rivers and smaller streams for navigation and for 
the development of power are naturally inter-related 
is obvious. As regards by far the greater part of 
our undeveloped water powers on the public domain, 
the ultimate value as sources of power of those streams 
is vastly greater than any possible value which could 
be realized by attempts to utilize them as channels for 
navigation, but in the case of many of our larger rivers 
the possibilities of development for purposes of navi- 
gation predominate as compared with power develop- 
ment. The committee recognizes the fact that in all 
cases where practical possibilities of both navigation 
and power development exist the two objects in view 
are cooperative and not antagonistic—the construction 
of the dams and locks necessary to secure navigability 
affording a natural and generally effective means of 
developing the power of the streams. 


Water Power a Public Utility. 


Modern water power developments usually are 
not local private enterprises, as is generally supposed. 
The developments in recent years in the electrical 
transmission of power have made possible the dis- 
tribution of electric power from a single water power 
plant over territories embracing in some cases over 
40,000 square miles in area, supplying electric power 
for diversified purposes to hundreds of thousands of 
people. Such distribution of water power is an ad- 
vantage to the consumers, and any policy tending to 
retard or handicap the development of water powers 
is a disadvantage to the people in the surrounding 
territory and retards its industrial development. 

The regulation of public utilities by public service 
commissions has become practically an accepted prin- 
ciple in the United States, and there is no reason why 
safeguard from unfair charges for water power should 
not be found by this means, especially where the 
wide area covered by electrical distribution makes the 
public nature of a water power obvious. 


Distribution of Investment in Hydroelectric Systems. 
The investment, of capital in hydroelectric sys- 
tems is not confined to the dam and power house. In 
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general, not over fifty per cent of the investment is 
represented in the generating plant, the balance repre- 
senting the cost of the transmission lines: radiating 
from the plant, the substations at the ends of the 
transmission lines for the conversion and distribution 
of the transmitted power, and the secondary distribu- 
tion lines delivering power from the substations to 
the premises of the various consumers. The distribu- 
tion system outside of the power plant, while not 
apparent to the casual observer of a power house and 
dam, represents in many hydroelectric developments 
the greater part of the total investment. 


Close Competition Between Water Power and Steam 
Power. 


The belief among certain classes of the public that 
water powers yield excessive or disproportionate 
profits springs primarily from two causes—the con- 
ception that the water itself fs the power and that the 
expenses of operation of a water power are small 
while the company’s income is large. 

While, certainly, the power could not be de- 
veloped without the water, the water on its part can 
deliver no power except by means of the dam, the 
power house, and its appurtenances. It is difficult 
for the public to regard these once. built as involving 
continuing expense, but they do. This expense is 
comparable in amount with the cost of coal in a steam 
station, and is the return due to the capital invested. 
It takes the form of interest, sinking fund expendi-. 
tures, depreciation and taxes. The invested capital 
in a water power is so much greater than the 
public realizes, that with interest charges at not more 
than 5 or 6 per cent, in a majority of cases, from 70 
to 80 per cent of a water power company’s income is 
absorbed. 

This return to capital is not profit. 
prospect of it, capital cannot be secured. 

Of a water power once built and after its expected 
market has been developed, the operating expenses, 
exclusive of the returns to capital, are seen by the 
public to be small, which they are, in a majority of 
cases, absorbing only from 15 to 20 per cent of a com- 
pany’s income. The remainder, however, that is left 
for profit after capital and operating charges are paid 
is usually not large, and certainly not excessive, espe- 
cially when there is always risk of damage from 
floods, lightning, failure of expected market to develop, 
and such uncertainties of operation as the art of efec- 
trical engineering has not yet been able completely fo 
remove. : 

Practically all water powers come to birth or not 
on the answer to the question “What is steam power 
in the territory costing?” and they can only live when 
they deliver power at a substantially lower cost. At 
the same cost, they remain unborn. . 

Besides the cost of power, the relative amount of 
investment is a determining factor. While at present 
a steam electric plant can be, built for $75 per horse- 
power the cost of a hydroelectric plant varies from 
two to four times that amount. Part of this differ- 
ence is because the steam plant can be built near 
the center of its market, while the water power is 
almost invariably at, a distance. 

With the capital required for a water power so 
much greater, the tendency is to build a.steam plant, 


Without the 
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even if the power it delivers is not as cheap as that of 
a water power. If it can be shown that water power 
can be delivered for, say, $25 per horsepower per year, 
but that steam power can be produced for, say, $27, 
the water power plant will not be built, and the steam 
power will. If, however, the water power could be 
delivered for $24, the difference might turn the tide in 
favor of the hydroelectric investment, 

It is because of the great effect of slight differ- 
ences in tne cost of water power upon the determi- 
nation of the question “Shall water or steam power be 
developed in a given community?” that even light 
burdens in the form of taxation, charges for sinking 
fund to wipe out the investment at the end of a 
limited period, or limitations as to tenure even though 
not immediately onerous, loom so large in settling it. 

Attention is often called to the increasing cost 
of coal with an implication that the cost of steam 
power will rise, permitting hydroelectric companies 
to raise their rates and exact undue profits. The 
implication is not correct. It is true that the cost of 
coal is rising, but it is also true that steam engines 
and boilers are constantly being improved in efficiency, 
and that the art of producing power from steam is 
progressing at a rate so much more rapid than that at 
which the price of coal is rising that the cost of steam 
power is continually falling. Should a limit to this 
fall be reached, which is not yet in sight, gas and oil 
engines are making such constant reductions in the 
cost of power that there is no probability that water 
powers will be free from the controlling competition 
of other kinds of prime movers. It is safe, to say 
that extortionate rates in water power are highly im- 
probable even if the principle of rate regulation by 
commission were not applicable to hydroelectric com- 
panies. 


Construction Risk in Hydroelectric Development. 


While hydroelectric engineering is tending to- 
ward more standard methods of construction, each 
individual development will present new problems in 
engineering with the inevitable construction risk con- 
nected therewith. During construction the works 
are constantly supject to serious damage by abnormal 
floods, and unexpected difficulties and physical con- 
ditions may arise whereby the cost of construction 
may be very materially increased beyond original 
expectations. Furthermore, after the power plant 
itself is satisfactorily completed the success of the 
enterprise is commonly dependent upon the industrial 
development of a large territory surrounding the 
power plant upon which it relies for its market for 
power. Such industrial growth can only be predicted 
on general principles, and may be subject to unex- 
pected retardation due to industrial depression or other 
unforseen causes. Again, unexpected competition 
may develop from new and improved steam and other 
engines, all of which limit or defer the profits of the 
enterprise. On account of these engineering and 
operating risks and uncertainties capital which is in- 
vested in hydroelectric enterprises is entitled to reward 
commensurate with the risk. 


Revocable or Limited Term Permit. 


The revocable permit for the construction of a 
hydroelectric system does not attract capital because 
of the obvious uncertainties involved. In case of re- 
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vocation, not only would the power plant and dam be 
forfeited, but all of the transmission lines, substations, 
and distribution system dependent thereon for their 
operation jeopardized. Not only is it difficult to 
induce capital to invest in such a development based 
upon a revocable permit, but it is very difficult to 
close the long term power contracts with consumers 
which are necessary to make a hydroelectric system 
financially successful. Consumers are unwilling to 
make their future business requiring power dependent 
upon a permit which might cause at any time the com- 
plete disorganization of the system supplying their 
power. 

A limited term franchise also involves financial 
and engineering difficulties which seriously impede 
the normal development of a progressive hydroelec- 
tric system. Such systems are laid out from their 
inception for ultimate growth, and in this respect are 
comparable to large railway systems. The transmis- 
sion lines are constantly reaching out into new ter- 
ritory in order to meet new demands, and with the 
development of the art it is necessary to make invest- 
ments in extensions in order to maintain satisfactory 
service and to meet the demands of power consumers. 

With a limited definite term beyond which 
renewal of rights are uncertain, no company would be 
willing to continue indefinitely the extension and im- 
provement of a system so necessary and desirable 
from the standpoint of public service. The necessity 
of writing off not only the original cost of the plant, 
but the continual annual investment in additions 
thereto within the limited term of the permit requires 
an annual sinking fund that adds materially to the 
cost of the water power. This is a hardship, not only 
upon the power company, but upon the consumer. 

Before the end of such limited permit development 
of the system would cease, maintenance expenses 
would be cut to a minimum, and the plant would 
deteriorate to a point where the service to the public 
would become unsatisfactory. 


Interconnection of Contiguous Hydroelectric Systems. 

It has been suggested that with the growth in 
extent of large hydroelectric distributing systems ulti- 
mate interconnections and combinations between 
them might establish a monopoly and permit the rais- 
ing of prices for power. 

Such interconnection between contiguous hydro- 
electric systems offers decided and important engi- 
neering advantages. It improves the constancy of 
electrical pressure and enables the system to draw 
power from two or more independent power plants. 

The rain-fall occurring at different times on two 
or more separate watersheds are thus made to benefit 
all of the consumers on the combined systems. 

Such interconnection also permits reduction in 
operating expenses and assures better service by re- 
ducing to a minimum the probability of total inter- 
ruptions at any time from line troubles or otherwise. 

The investment and consequently the cost of 
power can be reduced by combination, because less 
capacity in generating machinery to serve as spare 
plant for emergencies need be installed, and operating 
expenses can be reduced by rendering repairs easier, 
owing to greater. facilities for shutting down for work 
or for inspection. Any tendency towards raising the 
price of power as an accompaniment of such combi- 
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nation is restrained automatically by competition with 
steam power, and can be regulated by government 
commission. 


Extent of Water Power Development. 

The statistics of water power collected under the 
direction of Congress several years ago and embodied 
in the Report of the National Conservation Commis- 
sion of 1909, show that there is at present developed 
in the United States about five million horsepower of 
water power. 

The amount of power produced by steam from 
coal is difficult to estimate, but is considered to be 
about 27,000,000 horsepower, and is rapidly increasing 
with attendant depletion of coal reserves. A large 
part of this it is not only possible but easy for water 
power to replace if it were made freely available 
through development. Within range of development 
at a cost of investment that would make the cost of 
such power about equal to that of steam power, there 
is still undeveloped in the streams of the United States 
about 35,000,000 horsepower, 

Any action by Congress that would accelerate the 
release of this power would conserve enormous sup- 
plies of coal for such domestic and industrial purposes, 
as only coal can supply. 


VOLTAGES AND FREQUENCIES. 

The latest standardization rules of the American 
Institute of Electrical Engineers give the following 
interesting data relative to current practice in voltages 
and frequencies: 

Voltages. 

Direct-Current Generators. In direct-current, low-voltage 
generators, the following average terminal voltages are in gen- 
eral use and are recommended: 

125 volts. 250 volts 600 volts 

Low-Voltage Circuits. In direct-current low-voltage cir- 
cuits, the following terminal voltages are in general use and 
are recommended: 

115 volts 230 volts 550 volts 

In alternating-current low-voltage circuits, the following 

terminal voltages are in general use and are recommended: 
110 volts 220 volts 440 volts 550 volts 


Primary Distribution Circuits. In alternating-current, con- 


stant-potential, primary-distribution circuits, an average volt- 
age of 2200 volts, with step-down transformer ratios 1/10 and 
1/20, is in general use, and is recommended. 

Transmission Circuits. In alternating-current constant- 
potential transmission circuits, the following impressed volt- 
ages are recommended: 

6,600 11,000 22,000 33,000 44,000 66,000 88,000 110,000 

Transformer Ratio. It is recommended that the standard 
transformer ratios should be such as to transform between 
the standard voltages above named. The ratio will, therefore, 
usually be an exact multiple of 5 or 10 e.g., 2,200 to 11,000; 
2,200 to 44,000. 

Range in Voltage. In alternating-current generators, or 
generating systems, a range of terminal voltage should be 
provided from rated voltage at no load to 10 per cent in ex- 
cess thereof, to cover drop in transmission. If a greater range 
than ten per cent is specified, the generator should be con- 
sidered as special. 

Frequencies. 

In Alternating-Current Circuits, the following frequencies 
are standard: 

25 cycles 60 cycles 

These frequencies are already in extensive use and it is 
deemed advisable to adhere to them as closely as possible. 
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TO PREVENT THEFT OF CURRENT. 


To prevent the theft of current by closing the 
meter loop, the Seattle Electric Company disconnects 
the service wire at the pole where there is a single 
customer on one service. In apartment houses where 
one service feeds two or more customers and the meter 
loops are not in a meter room where they can be ob- 
served every month by the regular meter readers, the 
services are sealed into a service block on which is 
pasted a warning against the theft of current. In this 
warning is printed the State law regarding the theft 
of current and the penalty provided in case of convic- 
tion. 

Quite a number of persons have been caught steal- 
ing current by means of a jumper, and, in such cases 
where proper evidence can be obtained, a criminal 
prosecution has been brought, and, after conviction, 
as much publicity has been given to it as possible 
through the daily papers. Where the company does 
not consider the evidence sufficient to obtain a convic- 
tion, a settlement is made for the unrecorded service. 

The law, as passed by the 1909 Legislature of the 
State of Washington, is not satisfactory to the operat- 
ing companies. As it is interpreted by the legal de- 
partment of the corporations and by the prosecuting 
attorney of King County, the law only covers a case 
where a meter is installed. A party may connect to 
the pole line and take current if there is no meter in 
the premises and not come under the provisions of the 
law. 


COLD WEATHER DAMAGE AT PORTLAND. 


During the past week an unusually cold spell with 
much ice and snow, followed by a sudden thaw with 
ensuing floods, has greatly crippled the public utility 
companies at Portland and vicinity. The telephone 
companies were the greatest sufferers from the cold 
weather and the railways from the floods. 

More than 1500 miles of telephone wires were put 
out of commission and hundreds of poles toppled in 
the streets, being either torn from the ground or broken 
by the weight of the ice-covered wires. At Portland 
over 5000 telephones were reported out of service and 
much damage was also done to the long distance lines. 

Parts of the town were in darkness for several 
nights because of the danger of turning current into 
the tangled net-work of wires, but by strenuous efforts 
electric railway service was maintained. The Portland 
Railway, Light & Power Company did all in their 
power to assist the telephone companies in their work 
of line repairs. 


FISHER ON WATER POWERS. 

In his annual report, Walter L. Fisher, Secretary 
of the Interior, advocates that the Government retain 
title to water-power sites on the public domain and 
supervise water powers on the navigable streams, at 
the same time granting to the States the right to de- 
termine the terms and conditions upon which water 
power may be devoloped within their borders. While 
he would have the receipts from water-power privi- 
leges turned into the Federal treasury, he would have 
such funds expended for public works in the States 
where the funds originate. 
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PUBLICITY AND ELECTRICITY.’ 


"BY A. H. HALLORAN. 


Publicity is like electricity, not merely in spelling, 
‘but’ in character,—each ‘a strong force with great 
power to do. work. _ Publicity, as a force, acts on the 
brain. Its power is to move the mind. Its work is to 
create confidence, induce, interest, develop desire and 
‘bring buyers, the four cohcomitants of successful salés- 
manship, for as you advertise so shall you sell. ’ 

Advertising is ‘of tw6° kinds,’ profitablé and ‘un- 
profitable. We shall consider only the former, which 
has five essentials,—intensity, quantity, frequency, 
forcefulness and distribution. The first two determine 
the potential energy, the third the power, and the last 
two the kinetic-energy of publicity. 

JEnergy*is equal to the product of intensity and 
quantity.~"Phus electrical energy is voltage times cur- 
rent ; hydraulic, head times volume; heat, temperature 
times’ entropy; publicity, intensity times quantity. 
Quantity, of publicity depends upon the amount of 
space ised and. the number of readers, Intensity de- 
pends upon the class of readers. Three amperes at 
220 wolts’ will-do more work than five amperes at 110 
volts; three thousand buyers who are interested are 
worth)more to,you than fifty thousand general readers. 
Inténsity or quality of circulation is even more im- 
portant than quantity in determining the potential en- 
ergy of publicity. a 

Power is equal to energy divided by time. This 
element of time or frequency, is particuarly important 
in estimating the power of publicity. A small current 
flowing for a long time will finally deposit a heavy 
plating of electrolytic copper, just as slight publicity, 
appearing for a long time will eventually induce 
interest. But equal energy experted in less time 
will bring’ buyers ‘more ‘quickly; it has more 
‘power té move ‘the mind of account of its greater fre- 
“quen¢y.’ ‘This illustrates the reason for the greater 
" power oF ‘a daily ‘or ‘weekly, as compared with a 
monthly ‘of quarterly. Buyers forget; frequency re- 
‘minds. 

Kinetic energy is measured by the product of 
force and'distance. The work of an electric motor is 
‘its torque or’turning force times the distance through 
“which it-moves the load. The work of publicity de- 
‘pends upon’ the force of the advertising copy and the 
distance or extent of #8 circulation. 


/° Phe problem of profitable publicity is thus reduced 


to two factors, advertising’ copy and advertising me- 
‘dium, what to sav and to whom to say it. 

Copy bears the same relation to publicity as does 
magnetism to electricity,—if strong it attracts atten- 
tion, holds interest and pulls purchasers, if weak it 
nullifies the good effects of large space or extensive cir- 
ctilation: ° G6dd copy is oeneney the first peenere 
for ‘profitable’ publicity. ° 

 ¢ Mrediunis’ for Broddehig gtiblicity are as various 


as ‘thosefor gerterating Meéctricity. The old town-crier 


‘béat a drum" to get public attention, the old scientist 
beat a catskin to get electricity. Such crude methods 
were long ago replaced by more efficient means, cir- 
cular letters, catalogues, bill-boards, street-cars, elec- 
tric signs and newspapers, the last-named being the 
‘most efficient as a generator of publicity just as the 
_‘dynainio’i is‘ the best generator of electricity. 


tAddress before ‘Rlectrical Development League, San Fran- 
cisco, Jan 9, 1912. 
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The nicety with which both the newspaper or 
magazine and the dynamo or generator conform to 
the five essentials of profitable publicity, as already de- 
veloped, is most remarkable. The electromotive force 
of a.generator varies with the product of field intensity, 
frequency of rotation and number and arrangement 
of conductors, and is entirely dependent upon the force 
of its prime mover. The publicity force of a maga- 
zine likewise depends upon the intensity of its field 
of circulation, frequency of issue and extent and num- 
ber of subscribers, and also upon the force of the ad- 
vertiser’s copy. 

Time does not permit the elaboration of more than 
one other of the surprising features of the likeness 
between publicity and electricity. Analogy is a pow- 
erful tool if used with care, but it should be remem- 
bered that a comparison is a concession, usually given 
to supply a lack of technical knowledge and is to that 
extent misleading. Analogy is an aid to understand- 
ing but not a substitute for it. Electricity is trans- 
mitted at high voltage through long transmission lines 
and distributed at lower voltages to the ultimate con- 
sumer. In journalism the technical journal corresponds 
to the high tension transmission line and the news- 
papers and popular magazines to the distributing sys- 
tem. As the constitution states, this the Electrical 
Development League has been formed to “educate 
consumers in the application of electric current to 
their needs” we should adopt the most efficient means 
thereof, that of newspaper advertising. 

Some of you who have tried it say that advertising 
does not pay. Why? If in a San Francisco newspaper 
there canbe no question of quantity of circulation or 
even of quality for every newspaper reader is or should 
be an electricity user. Many of you have used large 
space and the distribution is throughout the territory 
in which you sell. So of our five essentials for profit- 
able publicity there remain only the factors of fre- 
quency and forcefulness. Your advertising has been 
spasmodic, infrequent, and some of your copy has 


lacked force. 


This organization has the means and the talent 
to obviate these mistakes and to conduct a great cam- 
paign of public education about the manifold advan- 
tages of electricity. When Mr. Philip Dodd was here 
he told of the success of the “Peoples Electrical Page” 
at Cleveland and the other large Eastern cities. Why 
should we not adopt a similar plan. This page is made 
up of advertisements of electrical concerns and popular 
reading matter devoted exclusively to interesting 
items about electricity. The reading matter is finan- 
cially supported by the small display advertisements 
of the local contractors, supply dealers, manufacturers 


-and electric companies, 


As a starter your committee suggests that you use 
a page in one or two of the San Francisco newspapers 
once a week. By contracting’ for this large space to 
be used in the course of a*yéar the members of the 
league can get a lower rate than if they signed indi- 
vidual contracts. A small advertiser also gets pro- 
portionately more for his money. 

The details of the advertising contracts will be 
handled by the advertising department of each paper, 
so. that the Publicity Committee will have nothing to 


do with the soliciting, billing, copy preparation, etc., 
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but will merely supervise or furnish the reading mat- 
ter. This must be worded so as to appeal to the house- 
wife and possible user of electricity and upon its excel- 
lence depends the success of the page. To put the av- 
erage reader in a receptive frame of mind and make him 
familiar with electricity it must be. newsy and readable, 
free from ‘technicalities and imbued with human in- 
terest. 

Thus it is possible to create confidence in the cen- 
tral station, induce interest in the electrical wiring 
of the home, develop desire for electrical conveniences 
and bring buyers to all of you. 


PINCHOT OPPOSES PIPE LINE. 


Gifford Pinchot, former chief forester, and president 
of the National Conservation Association, is urging 
the defeat in Congress of a bill introduced by Repre- 
sentative Raker of California, granting a water pipe 
line right of way through the Mono national forest to 
the Hydroelectric Company of California, 

Mr. Pinchot declares that while the money value in- 
volved is insignificant, the bill is dangerous as “direct- 
ly in the interest of water power grabbers,” and would 
establish the right of water power companies generally 
to use national forest lands in spite of the government 
and the courts. 

Without government permission, Mr, Pinchot 
says, the company dug a ditch and began a water pipe 
line 3800 feet long through the Mono forest, and work 
was stopped by a government injunction. 

The company then applied to the Department of 
Agriculture for a permit to lay the line, and the depart- 
ment permitted the work to go forward while the terms 
of the permit were being prepared. One of the stip- 
ulations was that the company pay $675 a year for the 
use of the right of way and that the permit would be 
revocable. The company refused to agree to the stip- 
ulation and the temporary permission was revoked. 

In reply to Pinchot’s statement, Representative 
Raker declares that his bill for the relief of the Hydro- 
electric Company “is not in the interest of the water- 
power grabbers.” “The purpose of the bill and its only 
effect will be to clear away any legal doubt as to the 
company’s right to the continued maintenance of its 
pipe lines.” 

Raker denied that there had been any haste or 
concealment in the legislation, which has been pend- 
ing six months. The company, he asserts, has been 
generating electric power for its own uses in mining 
and for the towns of Bodie, Aurora, Lucky Boy and 
Wonder for illuminating purposes. 

“The company’s pipe line crosses land claimed 
under mining laws over which a forest reserve has 
been extended from an original forest. ten miles away. 
The lands are admittedly incapable of forestation.” 

The easement for the line is claimed under mining 
laws, and under the act granting rights of way across 
forest reserves for mining and municipal purposes. 





SOUTH AMERICAN OIL DEVELOPMENT. 


A company capitalized at $330,000 has been or- 
ganized to develop the oil fields in the vicinity of 
Punta Arenas, in the extreme southern part of Chile, 
and American boring machinery is arriving for the oil 


fields south of Concepcion. - 
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HINTS ON METER INSTALLATION. 

A paper delivered by R. E. Thatcher before the 
Spokane meeting of the Northwest Electric Light & 
Power Association contains some valuable pointers on 
meter installation. 

The exercise of great care in the installation of 
meters has much to do with their accuracy, It is sel- 
dom good policy to install. meters of a capacity equal 
to the full connected load, especially for lighting loads. 
Meters are all rated so that they will carry a 50 per 
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Fic. 1. Meter SprinG Boarp 

A—Screw Hook and Knob. 

B—No. 4 Screen Door Spring. 

C—No. 2 Screen Door Spring. 

D—Supporting Knob. 

E—1”"x12”x12” Spruce. 

F—2”x4”. 
cent overload for several hours a day without injury. 
It is only in exceptional cases, such as saloons, cafes 
and one-floor stores, that the full connected load is on 
at one time. A meter on a large office building or 
hotel, when installed of a capacity equal to the con- 
nected load, will under-register on the long hour hall 
lighting. The max-load on such installation is seldom 
burned for more than an hour per day, so that a meter 
with a capacity of 60 per cent of the max-load will 
carry it safely and will give a better registration during 
off-peak hours. In residences there will seldom be 
in use at one time more than 30 per cent of the con- 
nected load, and they should be metered accordingly, 
except that nothing smaller than 5-ampere meters are 
recommended. It is better to occasionally burn out 
a meter due to over-load than to over-meter. 

Quite frequently there will be no place in a build- 
ing which will be free from vibration, especially in the 
case of motor installations. As vibration tends to has- 
ten the destruction of the jewel, and, in commutator 
meters, causes excessive sparking at the brushes, both 
of which cause the meter to slow down very rapidly, 
it is essential that a location be provided which is free 
from vibration. In such cases, the meter should be in- 
stalled in a box on the pole or on a springboard. A 
convenient and inexpensive springboard is shown in 
Fig. 1, 

The latter type of d.c. meters are affected consid- 
erably by external fields, and it is therefore essentials 
that they be located as far as possible from wires carry- 
ing heavy currents. This effect becomes more notice- 
able as the size of the meter increases, the larger sizes 
being affected by the position of the lead in -wires if 
they are not brought in properly. 
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Since the agitation over the violations of the Sher- 
man anti-trust law has taken place, the mention of the 
word “rebate” seems in the eyes of 
the general public to present ex- 
pressions of holy horror. Uncon- 
sciously this feeling is shown in 
the consideration of affairs pertaining to the traffic 
conditions for the Panama Canal. 

The daily press is filled with discussions of canal 
rates, ship subsidies and all other items of burning in- 
terest connected with the early opening of the great 
inter-ocean project. Even in the last few days an- 
nouncement has been made that the Spreckels inter- 
ests in San Francisco are seriously considering resum- 
ing the trans-Pacific traffic to Australia abandoned by 
them some time back. 

American sentiment is undoubtedly overwhelmingly 
in favor of giving our ships the best of it as opposed 
to those of foreign charter. Yet if the mention of the 
word “rebate” is made during the discussion, the nasal 
protrusions of the listeners become at once upwardly 
extended as if another whale had been blown ashore at 
Santa Monica and those present had been ten days late 
in viewing it. 

Be this as it may. The Pacific Coast sentiment de- 
mands that there be free tolls for our inter coast ships 
whether it be called “rebate” or not. 


Canal Rebates 


The constant echoes of court decisions relative to 
interpretations of specifications forces upon us all the 
conviction that an essential ele- 
ment is lacking in many of our 
documents covering engineering 
contracts, and that this lacking 
element is clearness. Few of our engineers are capa- 
ble of writing a clear, one-meaning specification, and 
often in desperation the lawyer with his automatically 
oiled tongue is invited in to express in no uncertain 
terms, if possible, the meaning desired. | When the 
document is complete, and those of us of average intel- 
ligence endeavor to decipher its true meaning, the 
impression left upon our mind when the task is finally 
finished is that-of a terrific but mis-spent blasting in 
an underground working. We enter in, candle in 
hand, to examine the result, but when through the 
murky air we peer at the side walls, we find the 
mother-lode still unpierced, its treasure-laden rock still 
unfathomed. 

Often times lack of clearness can be avoided by 
the engineer himself paying attention to the most ele- 
mentary rules of composition. In the first place the 
engineer should study not what effect his own words 
produce upon himself, but after forming in his own 
mind a clear picture of the thoughts he desires to rep- 
resent, he should stop.and analyze the effect his few 
chosen words will produce on the other party to the 
contract. 

Above everything else simple one-meaning words 
should be used. Two common faults arise in the im- 
proper use of words—either they are vague and am- 
biguous in their meaning, or else so obscure as not 
to mean anything at all. | Vagueness usually arises 
from a cloudy idea in the engineer’s own thoughts 
as to the meaning of the particular word, while 


Clearness 


'- ambiguity is a defect in the word. itself. By all means, 
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then, the engineer should avoid using any word having 
more than one interpretation. If it is absolutely 
necessary to use such a word it should be done in 
such a way as to convey but one possible construction. 

Obscurity, on the other hand, is the fault, pure 
and simple, of the supposed master mind drawing up 
the specification. With no definite, specific idea in 
view how can we convey a definite, specific one-mean- 
ing idea to another? Where a perfectly soldered 
union is desired between two wires, we sand-paper off 
the connectors until nothing but bright polished ma- 
terial glistens before our eyes. Then we apply the 
solder. What visions of pure, unadulterated, one- 
meaning specifications would result if the engineer. 
when laying the basis for a binding contract or per- 
forming the mechanical process of linking ideas to- 
gether, first polished up the mental tissue within. 

The master mind should weigh with delicacy the 
definite, one-meaning words to bind the contract. By 
cutting out a superlative word here, an ambiguous 
clause there, opening up a clearer meaning with this 
new word, strengthening the entire fabrication by 
applying simple rules of unity and coherence, the 
master mind of the engineer, with these many-fingered 
mechanisms should convey an even, clear flow of ex- 
pression with the ease with which the governor of a 
power installation maintains its steady load. 


Our Western arid empire, like the mummy, has 
passed through five thousand years without a smile. 

aa But now the rapid advance and 
Definite investigation of reclamation pro- 
Irrigtion jects in the West have certainly 
Costs caused many to marvel at the pos- 
sibilities of this substantial asset of our country. The 
engineer after months of deep study has become con- 
vinced and the investor, after periods of trial and inves- 
tigation, has proved to himself the wholesome nature 
of such investments. 

The first thing that impresses a new-comer, as 
he spins his way across the continent through miles of 
howling waste, is the apparent worthlessness of this 
country “which God forgot.” When, however, the 
swiftly moving overland limited speeds its way into a 
district made to blossom with scientific irrigation, how 
soon his ideas are changed and his conviction formu- 
lated. Upon inquiry he finds that the arid lands can 
be purchased for from $2 to $10 an acre, while those 
under irrigation can not be purchased for less than 
$150 an acre, and may even, under extreme conditions. 
necessitate cold cash to the amount of $4500 per acre 
to tempt the owner. Such conditions as these cause 
serious-minded men to reflect and ruminate upon what 
it all means. In the West acreages by the millions 
are to be found of this arid nature, awaiting but the 
scientific application of water to make them equally 
prosperous as the most productive yet reclaimed. 

Seeing these apparently divergent valuations, rep- 
resenting say $10 an acre on the one hand and $1000 
on the other, has led the “wild-catter” to occasionally 
put one over on the public. Projects, unsound for 
the investor and impossible from an_ engineering 
standpoint, have at times been lauded to the skies, 
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and the hard-working Easterner inveighled into ruth- 
lessly investing his money. The thousands of happy 
and prosperous settlers, however, testify with their 
merry voices re-echoing on the cool snappy morning 
air, the deep meaning it all has for the upbuilding of 
our natural wealth. The idea of reclamation as a 
whole is substantial, is profitable, is working out untold 
possibilities for the commercial wealth and prosperity 
of our nation. 

It has been hard in the past to get definite data, 
definite proof by actual test, of costs pertaining tr: 
scientific reclamation. Engineers have estimated and 
unseen factors have arisen necessitating in the majority 
of cases, an outlay of cash often double that which was 
reported upon. The consequence has been that the 
confidence of many has been shattered in such pro- 
jects as these. 

Elsewhere in these columns will be found, how- 
ever, the costs, not only of installation, but actual 
operation of a project covering 48,000 acres of arid 
iand. This project represents the class of problems 
before the reclamation engineer of the future. The 
combination of gravity systems of irrigation in the 
West has practically been exhausted. Utilization of 
our numerous water powers is the solution of the 
problem for the future. 

A few years back pumping water 66 feet to irri- 
gate 48,000 acres of land would have been regarded as 
grossly impracticable. The remarkable thing about 
this government project known as the Minidoka, is the 
several unusual features. In the first place, it has 
been found that during the past year the actual cost 
of energy, including depreciation, amounted to only 
a trifle over a quarter of a cent per kilowatt-hour. 
Putting this project on the basis of a private enter- 
prise, interest, taxes and profit would necessitate say 
10 per cent on the investment. On this basis power 
could be had at the remarkably low figure of only .6 
cent per kilowatt-hour. 

Considering it from the other standpoint for a min- 
ute, namely that of a project creating natural wealtl: 
for our country, we find that an outlay of but $19 per 
acre has been necessary to reclaim this 48,000 acres of 
land, thereby making its value per acre enormously 
above the actual outlay necessitated. Again the cost 
per acre of supplying this pumped water for irrigation 
amounts to but $1.40 per acre, including depreciation. 
Assuming this again as a private enterprise, returning 
to the investor 10 per cent on the investment, the 
cost per acre per year to supply the water totals up but 
$3.30. When we consider such remarkable facts as 
these, no longer can we wonder where the enormous 
outlay of power will be diverted in the future, and 
question ourselves as to whether the financial return 
will be sufficient to warrant the investor for his outlay. 

Many look upon an investment in agricultural 
lands in the west, not as a money-making proposition, 
but one affording pleasure and enjoyment. In a word 
a place where rest, quiet and health may be acquired 
if not riches. The final value of all lands in general 
must be, however, such a value as the annual net return 
from these lands would represent as a reasonable rate 
of interest upon this value. 
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parece «2 ese ys PERSONALS. 
¢ Chas. C. Moore is at Washington, D. C. 
. Frank B, Kierulff, Jr,, of Los Angeles, was at San Fran- 
cisco during the past. week. 

W. D. Barkhuff, district engineer of Seattle, has been ap- 
pointed city engineer at Everett, Wash. 

FB. Gleason, manager of the Western Electric Company’s 
San Francisco branch, is at Los Angeles. 

E. B. Strong and Robert Sibley, of the Journal of Elec- 
tricity, Power and Gas, were at Los Angeles this week. 

..C, A. Tupper is again at the Milwaukee works of the 

Allis-Chalmers Company, where he is doing some special 
work. 


W. B. Lewis, of the Western Electric Company’s Pacific 
Coast sales force, is. visiting the various Eastern factories of 
the company. 

Henry J. Hinde, -vice-president and general manager of 
the Toledo Machine 3 Tool — of Toledo, Ohio, is at 
San Francisco, 


J. C. Kirkpatrick, sicldetits bite National Pole Company, 
of Escanaba, Mieh,, ‘is at San Francisco on a visit of the 
Pacific Coast. 


R. D. Holabird, president. of the Holabird-Reynolds Com- 
pany, is visiting his Seattle branch house, and will spend two 
weeks in the Northwest. 


E. V. Smith, of the Eccles & Smith Company, who recently 
returned from an Wastern trip, is visiting the Portland branch 
of this railway supply house. 

G. li, Parker; of the United States Geological Survey, is 
investigating all streams of the Cascades with a view of se- 
curing data on -water power. ceri 

Frederiék S; Myrtle, a well-known newspaper writer, has 
been appointed director of publicity for the Pacific Gas & 
Electric Company, at San Francisco. 

Charles S. Lee, who was formerly connected with the 
hydrographic department of the Los Angeles Aqueduct proj- 
ect is now in their power department, 
~~ H. V. Carter, president of the Pacific States Electric Com- 
pany, is at Los Angeles and will probably visit the company’s 
branch house in Arizona before returning. 

Cc. F. Conn, assistant manager of J. G. White & Com- 
pany’s Pacific Coast branch office, has just returned to San 
Francisco, after spending several weeks at New York. 

Herbert Fleishhacker, one of the vice-presidents of the 
Great Western Power Company, is visiting Klamath Falls 
and other points in Central Oregon, where he has investments. 

Delos A. Chappell, president of the Southern Sierras 
Power Company, which is constructing a power transmission 
line from Bishop Creek to San Bernardino, is at San Fran- 
cisco. 

T. C. Gregory, president of the Vallejo and Northern 
Electric Railway, has been visiting Sacramento and Vallejo 
in connection with the bids for terminal work in the latter 
city, which have just been opened at San Francisco. * 

A. L. Searles, manager of the rock drill department of 
the Fort Wayne Electric Works, of the General Electric Com- 
pany, is at Portland, Oregon, and will visit the Northwest 
before his return to Madison, Wis. 

+: Harry Woodward, who was formerly the industrial man 

ywith the City Blectric Company, is now division manager of 

_ the Great Western Power Company’s Ookland Division, which 
comprises Alameda and Contra Costa counties, 

Thomas Mirk, of the firm of Hunt, Mirk & Co., is in Ore- 
gon on engineering business. K. G. Dunn, electrical engineer 
‘with the same firm, is at San Diego in connection with new 
work that is being started for the San Diego Electric Railway 
Company. 

F.:G. Cottrell, formerly professor of physical chemistry 
at the University of California, and now an expert in the 
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employ of the Federal Bureau of. Mines; -has» -giver the 
Smithsonian Institution the patent rights in the process for the 
electrical precipitation of smelter fume which bears his name. 

James S. Cain, who is one of the principal sharehol- 
ers of the Pacific Power Company, and of the Southern 
Sierras Power Company; is at San: Francisco from Bodie, 
Cal. A Southern California office for the above companies 
will be established at Fifth and Spring streets, Los Angeles. 


W. A. Brackenridge, formerly of the Niagara Falls Power 
Company, and now general manager of the Southern Califor- 
nia Edison Company of Los Angeles, is at San Francisco con- 
fering with representatives of the Harris Savings Bank and 
Trust Company, of Chicago, and their associates, Harris, 
Forbes & Company, of New York. 

John. Martin is in the East on business connected with 
the early construction of a 124-mile natural gas pipe line. from 
the Midway field to Los Angeles, by the Midway Gas Com- 
pany, of which he is president, and Cyrus Pierce, secretary. 
It is announced that $600,000 worth of 12-inch wrought iron 
pipe has just been purchased from the National Tube Com- 
pany through J. G. White & Company, who will construct the 
pipe. line. 

J. H. Wise, assistant general manager of the Pacific Gas 
and Electric Company, J. P. Jollyman, electrical engineer, and 
H. ©. Vensano, civil engineer, have returned to San Francisco 
after ‘an inspection of important new substation work. in 
progress at Thorton Station, on the Western Pacific, between 
Sacramento and Stockton, The new supply and distributing 
station, with a capacity of 20,000 kilowatts, was designed by 
Vensano for stepping down 60,000-volt current to 11,000 volts 
for distribution through irrigation districts. More than 25 
miles of high-tension branch line has been constructed, and 
many miles of low-tension distributing lines will be required 
in the new territory. 


ELECTRICAL DEVELOPMENT LEAGUE, | 

The Electrical Development’ League held its regular 
monthly luncheon at Tait’s, San Francisco, on January 9, with 
a large attendance of members and visitors. Among the Jat- 
ter were Frank B. Kierulff Jr. of Los Angeles and Ray D. 
Lillibridge of New York City, as well as several representatives 
of the press. Mr. Lillibridge and Philip Dodd of Cleveland 
were elected honorary members of the organization. 

Reports of progress were received from the various com- 
mittees and a paper on “Publicity and Electricity” was read 
by A. H. Halloran. W. W. Briggs, chairman of the entertain- 
ment committee, announced that a debate would be held at 
the February 6th meeting on the question, “Resolved, That the 
central stations should sell lamps.” The place of this meet- 
ing will be announced later. 

ELECTRICAL CONTRACTORS’ NOTES. 

Frank Somers, manager of the Century Electric Company, 
of San Jose, was a recent San Francisco visitor. 

BE. B. Bogle, of the Bogle Electric Works, of San Rafael, 
was at San Francisco during the past week. 

H. Jacobs, an electrical contractor of Santa Rosa, is 
among the recent arrivals at San Francisco. 

Although the number of building contracts filed since 
the first of the year has not been large, there is an excellent 
outlook for building work that will carry with it many good 
electrical wiring contracts. A number of good buildings 
are coming right along. 

Hetty Bros. have been awarded a wiring contract for a 
one-hundred-room hotel which is owned by the George. Bur- 
nett Estate, on the north side of Market street, between Mc- 
Allister street and Marshall Square. 

J. Bachman has been awarded a wiring contract for an 
apartment house on the corner of California and Webb streets, 
at $2079. Several other local contractors figured the same 
job, but all of their figures were above $3000. 
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NEW INVERTED LUMINOUS ARC LAMPS 
OF HIGH ILLUMINATING 
EFFICIENCY, 


Seventy-six inverted luminous are lamps 
of a new type were turned on in New Haven 
on the evening of December 15th, flooding 
Church and Chapel streets with white 
light and making New Haven, a city with a 
real white way. 

The lamps installed at New Haven are 
inverted series luminous arc lamps com- 
bining high illuminating efficiency with 
adaptability to ornamental lighting and are 
manufactured by the General Electric Com- 
pany, Schenectady, N. Y. 

The lamp casing constitutes the capital of 
the supporting post or column and is so 
designed that by releasing a latch it may 
be lowered to give free access to the lamp 
mechanism as readily as the similar opera- 
tion is accomplished on an ordinary arc 
lamp. 

Within the base of the pole an absolute 
cutout is placed so that the trimmer may 
disconnect the lamp from the line before 
starting to work on it. 

In operation and design the mechanism is 
essentially the same as that of the standard 
mechanism of the direct current series 
luminous are lamp of which more than 75,- 
000 are now in operation, The are is struck 
between a stationary non-consumable copper 
upper electrode and a movable magnetite 
lower electrode burning under normal up- 
draft conditions. A single side rod supports 
and carries the electrode, fume dome and 
chimney. 





The lamp is equipped with a diffusing 
globe that is unique in design in that it is 
perfectly filled with light and no circular 
shadows are cast upon it by the electrodes. 
The globe may be removed without disturb- 
ing the alignment of the electrodes. A 
large ash pan is provided which is easily 
removable. By using the new specially 
designed diffusing opal globe which fur- 
nishes a beautiful secondary source of pearl 
white light of high efficiency and low intrin- 
sic brilliancy, it is possible to place the 
lamps at the extremely low height of 14% 


feet without producing a glare. Arc Lamp. 


THE BENJAMIN SAFETY DEVICE FOR STAMPING 
PRESSES, 


The Benjamin Safety Device for Stamping Presses is 
intended to protect the hands of the operator of stamping 
presses, by necessitating removal of both hands from the 
point of danger to trip the press before the ram starts in 
its downward direction. The release of either hand permits 
the trip to return to its normal position, thus making it 
impossible for the press to repeat unless both hands are 
kept on the levers until the repeat operation is begun, in 
which event the operator would not have time to get his 





Inverted Luminous 
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hands back into danger before the operation is completed. 

The device consists of an operating lever normally in- 
operative, although free to move downward. This lever is 
made operative by the action of an electric retaining mag- 
net through a circuit closer located of the opposite side 
of the press. Consequently, the press canhot be tripped by 
the operating lever unless the circuit through the magnet is 
first closed and retained closed until after the press has 
been tripped. 





Benjamin Safety Presses. 


Device for Stamping 


In addition to the protective feature, the use of the de- 
vice results in an increased output of work where it is 
necessary to bring the hand into a position of danger for 


handling individual pieces. The operator knows that the 
press cannot trip until both hands are removed. The in- 
creased confidence thus created materially increases the 


number of operations actually performed, with a correspond- 
ing increase in the amount of work done. 

This safety device can easily be adapted to all the 
standard presses. No drilling of holes is necessary. The mag- 
nets are wound for 110-volt direct current, but can be used 
on 220 volt direct circuits by use of suitable resistance in 
series, or be equipped for a.c. circuits. For demonstrating 
purposes the Benjamin Electric Mfg. Company. will furnish 
a sample on thirty days’ trial. 


ELECTRICALLY HEATED SAMOVAR. 


It is conceded by all drinkers of tea, that it is best pre- 
pared in a samovar, which is to the preparation of tea what 
the percolator is to the preparation of coffee. The word 
samovar is of Russian origin and designates the metal urn 
used in Russia for making tea, being filled with water which 
is heated by charcoal placed in a pipe with chimney at- 
tached, which passes through the urn. 

It was but following’ the natural ‘trend of the times to 
substitute an electric immersion type heater for the char- 
coal and chimney, and the result is the electrically heated 
samovar. 

In addition to making the best quality of tea, the samovar 
also possesses an additional advantage in that it is possible by 
its use to make the tea on the table—just where it is 
needed, and the tea therefore can be served at the desired 
temperature. 

The outfit consists of a stand, urn, spacing ring, tray 
and cover, all formed from heavy sheet copper. The tea- 
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ball, which opens to receive the tea and -which hangs from 
the lowering and raising chain, is of perforated and tinned 
sheet copper. The tea-urn can be readily removed from 
the stand for cleaning as it is attached thereto with a three- 
point bayonet joint. 

The heater of the Westinghouse cylindrical immersion 
type is supplied. Inasmuch as the active portion of this 
heater is wholly submerged in the liquid in the tea-urn, all 
of the heat developed in the heater passes into the liquid. 
It is due to this feature that the device is exceptionally effi- 
cient and economical. The heating element is hermetically 
sealed within the copper jacket of the heater and is in inti- 
mate contact with, but insulated from, the walls thereof. 





Electrically Heated Samover. 


The construction effectively protects against oxidization of 
the heating element. The heater can be used for heating 
liquids in any vessel that will contain it and is sold sepa- 
rately. A silk-covered cord, a control switch and a sepa- 
rable attachment plug are furnished as a part of each heater. 

One heat only has been arranged for in the tea samovar. 
This will raise water in the urn rapidly to the boiling tem- 
perature, at which tea should be made and the circuit can 
then be disconnected. 

A single pole telescopic switch that is always cool is 
inserted in the cord, conveniently close to the samovar, by 
which the circuit may be opened or closed. The metal parts 
may be finished in either nickel or polished copper, while 
the handles have a rich ebony finish. 


DEVELOPMENT OF POWER APPARATUS DURING 1911 
BY THE WESTERN ELECTRIC COMPANY. 


During the past year the line of Western Electric power 
apparatus has been completed so that practically all require- 
laents are now met with standard machines, most of which 
are carried in stock. 

Special efforts have been directed towards smaller 
machines, many of which are used in household applications 
on sewing machines, vacuum cleaners, washing machines, 
buffing and grinding outfits, etc. 

A line of complete lighting and power equipments is now 
offered for farm and country homes, including generators, 
switchboards and storage batteries. These are comparatively 
simple to operate, and installations in various places have 
met with gratifying success. Switchboards especially adapted 
for small isolated plants have been brought out to meet all 
requirements. 

A new iine of long-life, enclosed flaming arc lamps of 
from 100 to 120 hours’ life on one trim has been developed 
and represents a long step in arc lamp design. 

In the Western Electric line of power apparatus are now 
included numerous ratings of two and three wire engine type 
direct-current generators, direct current belted motors and 
generators, special variable speed motors, elevator motors, 
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crane and hoisting motors, mill type motors, steam driven 
direct connected generating sets, gas engine generators, 
special thirty-two and fifty-volt generators, electrolytic gen- 
erators, engine-driven alternators, belt-driven alternators, 
water-wheel alternators, single-phase induction motors, single- 
phase repulsion motors, squirrel cage induction motors, 
phase-wound induction motors with both external and internal 
controlling resistances, variable speed induction motors, mill 
type induction motors, transformers, motor generators, 
exhaust fans, portable electric breast drills, sewing machine 
motors, grinding and buffing motors, printing press motors, 
motor-driven pumps, electric hoists, switchboards, arc lamps 
and mercury arc rectifiers. 


CO-OPERATION IN THE ELECTRICAL INDUSTRY. 

T. C. Martin, secretary of the National Electric Light As- 
sociation, in a recent address on “Co-operation in the Elec- 
trical Industry” before the New York Jovian Club, empha- 
sized the fact that the central stations had at last realized 
that the sale of electric current to the public was a “commer- 
cial” industry, and though while the big men of the industry 
realized that their entire business depends on the service 
which they give to the public, and that they must continue to 
bend their energies towards more efficient service, they have 
been spending entirely too much time and thought on the 
purely technical side of the business and the big important 
factor which they were facing and must face was the fact 
that they were public service corporations, and that as such 
their existence and success needed closer co-operation di- 
rectly with the public. To achieve this co-operation they must 
not only adopt policies that would bring them into closer 
touch with the public, but must in every way co-operate and 
get in closer touch with the contractors and jobbers as dis- 
tributors and with the manufacturers of current consuming 
devices, etc., which were supplied to the public, and by this 
closer co-operation could avail themselves of the. increased 
cenfidence which would come from such co-operative methods. 

He mentioned that the earnings in the lighting, heating 
and power companies of this country were over $375,000,000, 
and that the public would pay this year something over 
$1,800,000,000 for all electrical service, thus bringing out force- 
ably the fact that as it was the public which the central sta- 
tions must depend on for their existence and success and even 
for the legislation which effected them, that the public ser- 
vice corporations must have the support of the public, and 
must be in the confidence of the public, and that the public 
must be in theirs, and that they had reached that stage in the 
industry where all must work together for the common good. 

Mr. Martin suggested that there must be some way in 
which the N. E. L. A. and the Sons of Jove could work together 
for the benefit of the industry as a whole and that possibly 
the way might be through the various local organizations in 
the different parts of the country, taking up definite practical 
lines of work for the benefit of the industry in the city in 
which they were located. He spoke of the harmony which the 
various luncheon clubs engendered among their members, and 
of the possibilities for practical co-operative development work 
which this harmony made possible. 

He spoke of the far-reaching educational work which the 
N. E. L. A, is doing along general lines, along educational lines 
and through the Commercial Section, along commercial lines, 
and when it is remembered that the work now is reaching in 
an educational way not only the officers, but a great propor- 
tion of the employees in over 1000 of the lighting companies, 
and that this thousand constituted nearly 90 per cent of the 
earning power of the lighting companies of the country, 
he showed very clearly what an enormous factor the asso- 
ciation is to the industry and how vital and important its 
work is. 

The membership of the N. E. L. A. is growing—growing 
fast—and as the work grows with it, it increases more and 
more the efficiency of the men who are interested in its effi- 
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ciency both as concerning the electrical industry and the 
efficiency of the men as citizens. Emphasizing most em- 
phkatically that it was as citizens of the community that the 
public service corporation must work and using as an illus- 
tration a statement made by Mr. Carnegie some years ago, 
that it was not the factory, not the machinery, not the smoke- 
stack, that gave the service, but the men of the organization, 
and that were he to lose by fire or in afy other way his vari- 
ous enormous mills and factories, the loss would entail but 
little time and some expense; but were he to lose the men of 
his organization—the support and personnel of these organ- 
izations—then surely would the entire business be ruined. 

Altogether, Mr. Martin’s talk was one of the strongest 
pleas which the electrical industry has ever heard for co- 
operation—practical aggressive co-operation which would 
unite central station companies, contractors, jobbers, manu- 
facturers and the public into one great movement, for not 
only the development of the electrical industry, but for the 
human race. 


LIFTING MAGNETS FOR HANDLING PIPE. 


The magnet familiar to the majority is of the large size 
(43, 52 or 62 in.) for use in the large plant for handling im- 
mense quantities of pig iron, etc. It is usually assumed that 
a magnet cannot be employed efficiently in the small or 





Magnets Unloading Carload of Steel Pipe. 


medium sized plant. There are, however, many interesting 
uses of smaller magnets of special type. Sheet metal, piping, 
etc., can be handled by magnets of proper design. 

At the Chicago plant of the Rockwood Sprinkler Com- 
pany two small 18-inch Cutler-Hammer magnets have been 
recently installed and have proven a valuable part of the well- 
equiped plant. The Rockwood Company designs and assem- 





Magnet Storing Steel Pipe. 
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bles sprinkler fire protective systems at his plant. These 
parts are shipped in “knock-down” form to be set up by con- 
struction gangs. 


In the illustration (Fig. 1) the magnets are shown unload- 
ing a carload of steel pipe, the trolley track extending over 
the railroad spur. From the cars the pipe is carried by the 
magents into the storage house (Fig. 2) and deposited in com- 
partments, according to size, %-inch to 10-inch pipe being 
used. The crane operator, alone, can do this work and as all the 
transporting is done from overhead, no floor space is needed 
fur trucking and there is no interference with other work. 
The magnets operate steadily and noiselessly, accomplish- 
ing their work in quick time. Sprinkler equipments ready for 
shipment are also loaded by the aid of the magnets. The 
current taken by small magnets of this type is less than that 
required by the household electric iron. The consumption of 
current for each of the 18-inch magnets used in this plant is 
1.9 amperes at 220 volts. 


TRADE NOTES. 

The General Electric Company has sold to the San Diego 
Electric Railway Company twenty-four G. E, 203, 2-motor car 
equipments, with K. 36-H controllers, and 24 straight-air 
brake contractor equipments. Also 24 straight air brake 
equipments and 24 slate switch panels and 24 slate relay 
panels. Also 48 Form D luminous arc headlights. 


The Pelton Water Wheel Company has sold to the Thou- 
sand Springs Power Company, for installation at the plant 
near Wendell, Idaho, two 1500-h.p. Pelton-Francis turbines, 
each of which will be direct-connected to a Westinghouse 
generator operating at 600 r._p.m. Pelton oil-pressure gov- 
ernors will furnish the regulation. A peculiarity of this in- 
stallation is the very short pipe line, which is less than 300 
feet in length and 42 inches in diameter, conducting water 
from an immense spring on the rock ledge direct to the water 
wheels. The plant, which is backed by Lafayette Hanchett of 
the National Copper Bank of Salt Lake City, wil] feed into a 
transmission line that supplies electric power for both min- 
ing and irrigation purposes. 


The Habirshaw Wire Company have just completed some 
submarine cable which is so out of the ordinary as to be of 
great interest. It is four lengths—800 feet each—of three con- 
ductor 350,000 C. M. 37 strands, each conductor insulated with 
13/64 in. wall of 30 per cent Para compound, taped, the three 
conductors laid up in clover leaf form with fillers, tape, 11/64 
in. rubber jacket of 30 per cent Para, tape, 1/8 in. lead, jute 
bedding, armored with 38 No. 4 B. W. G. galvanized steel wires 
and covered with two layers of jute and tar. The cable is to 
run under 13,000 volts working pressure and was tested for 
25,000 volts for one-half hour between conductors and con- 
ductors and ground. It is about 4 in. in diameter and the 
shipping weight of each length of 800 ft. is about nine tons. It 
was made for the New York Edison Company and is to be laid 
under the Harlem River. 


NEW CATALOGUES. 


An attractive little folder (No. 4213) of 12 pages, illus- 
trating and describing the advantages and construction of 
types B, F, H and J oil circuit breakers, has just been issued 
by the Westinghouse Electric & Manufacturing Company, 
East Pittsburg, Pa. 


Catalogue No. 110 from The Tungstolier Company, of 
Connaught, Ohio, is a unique and effective means of illustrat- 
ing the construction of T T C Tungstoliers. These fixtures 
are made up of interchangeable parts, so that any style or 
type of fixture can be evolved. This feature is admirably 
shown in the catalogue by an ingenius sectionalizing method. 
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NEWS NOTES © | 





FINANCIAL. 


SEATTLE, WASH.—R. T. Laffin, district manager of the 
properties upon Puget Sound under the management of the 
Stene & Webster Engineering Association, announces that 
a plan has been prepared for the consolidation of a number 
of electric properties separately operated in the past in the 
Puget Sound district, and that a new company, namely, Puget 
Sound Traction, Light & Power Company, has been formed 
for the purpose of acquiring these properties and enlarging 
their usefulness. The properties include: The Seattle Electric 
Company, Pacific Coast Power Company, Seattle-Tacoma 
Power Company, Whatcom County Railway & Light Company, 
Puget Sound Electric’ Railway. 


RED BLUFF, CAL.—The Oro Water, Light and Power 
Company, operating in Butte County, and with head offices in 
San Francisco; has purchased the interests of the Butte and 
Tehama Power and Irrigation Company and the Sierra Irri- 
gation Company. Neither of these concerns has done much 
development work, but their holdings on Mill Creek are valu- 
able. The Oro Company has been operating in and about Oro- 
ville for many years, and lately has been preparing to erect 
additional .plants and extend its lines to Sacramento and on 
to San Francisco Bay. A large generating plant on Mill 
Creek will, be erected.at onee. The applications made to the 
Federal Government for rights on the Government lands for 
the two concerns that have been purchased will be pressed 
by the Oro Company, as’ the new Company’s works and lines 
will have to be built on forest reserve lands in Butte and 
Tehama counties. 


INCORPORATIONS. 


‘EPHRATA, WASH.—Green Valley Telephone Company, 
$5000; A. Owen, J. Pierce. 


SEATTLE, WASH.—Kirkland-Redmond Railway, Light & 
Power Company, $200,000, by B. F. Gerdon, C. A. Eaton and 
others. 


EUREKA, CAL.—The Eureka Electric and Engineering 
Company, $75,000, shares $10 each, subscribed $50, by O. F. 
Metz, H. L. Morrison, O. L. Berry, E. E, and E. L. Combs. 


LOS ANGELES, CAL.—International Fuse Lighter and 
Electric Manufacturing Company; incorporators H. H. Meurs, 
Joseph Anchell, D. M.. Potter, F. Fette; capital stock, $1,000,- 
000. ee ey, ; 


' “BOISE IDAHO.—Articles of incorporation of the Idaho- 
Utah Electric Company have been filed. The company will 
provide. power and illumination for Preston and possibly other 
towns near by. 


LOS ANGELES, CAL.—General Operating and Construc- 
tion Company; incorporators, C. 8. S. Forney, H. B. Landes, 


F. E. Miller J. L. McCalley, DeWitt S. Childers; capital 
stock, $50,000. 


_ VANCOUVER, B,_C.—The Canadian Western Light, Heat, 
Oil, Gas & Power Company of Alberta, a $5,000,000 corpora- 
tion, has been floated in London by Eugene Coste, M. E. The 
compatiy will serve ‘the cities of Southwestern Alberta. 


SAN BERNARDINO, CAL.—The Needles Gas and Elec- 
tric Company has organized with capital stock of $100,000 to 
supply the town of Needles with gas and electricity. The 


directors are: Henry Torchiana, B. L. Devol and A. Mildreth 
of Los Angeles. 


-RAYMOND, WASH.—Articles of incorporation have been 
filed: with the secretary. of state for a company which will 
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build a new electric line between here and South Bend. Capi- 
talization is $200,000. Trustees are Jay D. Crary, J. B. Bridges 
and Theodore B. Bruner. 


ILLUMINATION, 


GRASS VALLEY, CAL.—The Pacific Gas & Electric 
Company has announced its intention, long talked of, of 
metering the city. 


DOWNEY, CAL.—The West Coast Light & Fuel Company, 
organized by residents of Bellflower, has applied for a gas 
franchise at Compoc and in territory east of that town. 


METROPOLIS, NEV.—A 25 kw., 2300 volt, 60 cycle, a.c. 
generator, driven by a four cylinder four cycle gas engine, as 
furnished by the General Electric Company, has just been 
installed here. 

AVALON, CAL.—An effort is being made by property 
owners to induce the Freeholders’ Improvement Association 
to install a gas plant to replace the gasoline lamps, on account 
of which high insurance is charged. 


LOS ANGELES, CAL.—The Board of Public Works 
awarded a contract to the Los Angeles Gas & Electric Com- 
pany at $6.30 per month per lamp for 3200 lamps in use and 
for an additional 500 lamps to be installed during the year. 


SACRAMENTO, CAL.—The bid of the Pacific Gas & 
Electric Company for lighting the city has been accepted, 
which means the city, during 1912, will pay $6 per month 
for ordinary street lights, and $4.40 per month for electro- 
liers containing five lights each. 


SAN JOSE, CAL.—A franchise for the installation of 
pole lines for electrical power distribution has been granted 
the Great Western Power Company, which contemplates com- 
peting in the local field with the Pacific Gas & Electric Com- 
pany with its Blue Lake system. 


YUBA CITY, CAL.—The Live Oak and Encinal Light & 
Power Company, which for several years has been supply- 
ing the town of Live Oak and vicinity and the country south 
of town as far as Encinal, has passed into history, and the 
Pacific Gas & Electric Company taken control. 


STOCKTON, CAL.—City Engineer Budd has recom- 
mended that C. L. Cory, an electrical engineer of San Fran- 
cisco, be retained at a salary of $1000 to serve as consulting 
engineer in the designing and constructing of the proposed 
municipal electrolier system for the business district. Mr. 


Budd stated that specifications would be ready by the first 
of March. 


OAKLAND, CAL.—Municipal ownership of a distributing 
system for street lighting is contemplated by Commissioner of 
Public Health and Safety F. C. Turner, who believes that the 
city is paying too great a price at the present time. The 
lighting bill now amounts to over $140,000 per annum. City 
Electrician George Babcock is checking up the cost of light- 
ing under different systems, electroliers, arc lights, tung- 
stens and gas lighting and comparing rates. 





TRANSPORTATION, 


SANTA CLARA, CAL.—The Peninsular Railroad Company 
has asked for a franchise to lay a railroad track over certain 
streets of town. 


OAKLAND, CAL.—A 50-year franchise will be granted 
to the Oakland Traction Company for its extension along Ar- 
lington road, from the northern boundary of Berkeley to the 
county road. 


January 13, 1912.] 


SANTA MONICA, CAL.—Pacific Electric Railway Com- 
pany is replacing ties on its double track lines throughout 
the city and all divisions. 


STOCKTON, CAL.—The Tidewater & Southern Railway 
Company, now building a line between Stockton and Turlock, 
has been granted a franchise to enter this city on Scott ave- 
nue, with a single track. 


SAN DIEGO, CAL.—The district in which all but trolley 
wires must be laid underground has been extended to in- 
clude Third, Fourth and Sixth streets, from B to H and was 
mapped out for the year of 1912. 


WHITTIER, CAL.—With a view of forcing the Pacific 
Electric company to put double tracks on West Philadelphia 
street, where the line enters the city, the City Council has in- 
structed that the matter be taken up immediately with Paul 
Shoup, general manager of the road. 


SAN* FRANCISCO, CAL.—Report of United Railroads: 


1911 1910 Increase 
November: groés o:.i.....6sci.c6. $674,089 $633,613 - $40,471 
ie ee uns) clea 351,123 350,465 663 
PPG IG. Sov cc hci ce dances 322,961 283,153 39,808 


MONTEREY, CAL.—An electric railway is to be built 
from Pacific Grove, to Pebble Beach. A clearing of the right- 
of-way through the 17th Mile Reservation from Lake Majela, 
the end of the Southern Pacific Railroad, is now being made. 
The electric railway is to be built by the Pacific Improve- 
ment Company. 


SEATTLE, WASH.—The directors of the Puget Sound 
Electric Company have passed the semi-annual dividend on the 
preferred stock due January 1. President Jacob Furth says 
the company cannot pay the dividend because of inadequate 
returns from passenger traffic under the existing fares, put 
in force by the public utilities commission of the State, some 
months ago and later sustained by the Supreme Court of 
Washington. 


PORTLAND, ORE.—The Southern Pacific Company has 
applied for a double track franchise at Newberg and expects 
within a year to have electric service into that city. The 
Oregon Electric seeks a single track franchise over some of 
the same streets through which the Southern Pacific wants 
to operate and those who are advancing the claims of the 
Hill road are trying to grant two single-track franchises— 
one to either company. Southern Pacific officials are un- 
willing to accept such an arrangement. 


TELEPHONE AND. TELEGRAPH. 


HILLSBORO, ORE.—The county court has granted to 
Martin & Forbes Company, a franchise to construct a tele- 
phone line from Base Line road to Haynes station. 


PASO ROBLES, CAL.—Several of the farmers in the Oak 
Flat district held a meeting for the purpose of forming a new 
farmers’ telephone company to connect with Paso Robles. The 
proposed line will cost from $700 to $1000. 


OMAK, WASH.—Arrangements have been completed 
whereby the patrons of the Farmers Telephone Company and 
the Okanogan Telephone & Telegraph Company can use each 
line between this place and Okanogan at a cost of 15 cents. 


SOUTH BEND, WASH.—Capt. Winbeck of the North 
Cove life saving stations has.secured the recommendation of 
the inspector of life saving stations for a telephone line from 
South Bend to the North Cove station, which is now isolated. 


VANCOUVER, B. C.—The British Columbia Telephone 
Company will shortly begin the construction of the Highland 
Exchange, and also the laying of a cable to connect Vancouver 
with North Vancouver. The exchange is expected to cost 
$200,000 and the cable about $30,000. 
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BAKERSFIELD, CAL.—The contract for the erection of 
the Pacific Télephone & Telephone Company’s three-story 
fireproof building, on 20th street between I street and Ches- 
ter avenue, has been awarded to Carl Leonhardt, the Los 
Angeles contractor. It will cost $130,000. 


SAN FRANCISCO, CAL.—The telephone merger propo- 
sition has been killed. There were pending before the board 
two bills. The first requested the two companies to merge 
and gave the Home company permission to sell out. The 
second, framed by the law department of the Chamber of 
Commerce, left out the request and merely asked permis- 
sion for the merger and presribed conditions calculated to 
protect the city’s interests. 


HUSUM, WASH.—The telephone war between the pro- 
posed Husum Telephone Company, recently organized here, 
and the White Salmon Valley Telephone Company, in opera- 
tion for the past six years, has reached a serious stage. The 
old company still maintains the additional toll of 5 cents for 
switching, while the members of the newly organized’ com- 
pany assert that their line will be built and rates will be re- 
duced. J. Butcher, a representative of the Pacific Telephone 
& Telegraph Company, accompanied by J. Smithson, manager 
of the White Salmon Valley Telephone Company, recently 
interviewed subscribers of the latter company in the vicinity 
of Husum relative to whether the subscribers preferred to keep 
the phones with the additional charges or to have the same 
removed at once. Preferring not to sign up for a limited time, 
some 60 instruments were ordered out by the subscribers in 
the vicinity of Husum, Laurel, Fulda,, and Glenwood. 


TRANSMISSION. 


DOUGLAS, ARIZ.—The Douglas Power Company will 
probably extend a power line from the county farm through 
the valley in the next few months. The merger of public 
utilities in Douglas means enlargement. 


BREMERTON, WASH.—The Bremerton & Charleston 
Light & Fuel Company have placed an order with the Stand- 
ard Underground Cable Company for a 4-conductor 2300-vo!t 
submarine cable to be laid between the powerhouse and 
Monette, to supply the recently installed distributing system. 
Rudolph W. Van Norden is acting as consulting engineer for 
the company. 


BISHOP, CAL.—The Fort Wayne Electric Works is now 
installing the switchboard and control apparatus for the 
Southern Sierras Power Company to tie in and operate its 
new transmission line with that of the Nevada, California, 
Power Company at Bishop. The Southern Sierras line, which 
is to be 240 miles in length, is designed to operate ultimately 
at 150,000 volts and the potential transformers, etc.; are 
built to operate on this voltage. 


EVERETT, WASH.—Corporations using the streets for 
wire-carrying poles will be taxed 50 cents a year on each 
pole, if Everett’s new charter is accepted by the people at 
the coming election. The original provision considered by the 
charter commission was that the corporations be compelled to 
pay $2 per annum, but a compromise reduced the rate to 50 
cents. If the charter becomes effective it is predicted that 
many poles will be removed and the wires buried, thereby 
assisting the “city beautiful” movement. 


WHITE BLUFFS, WASH.—The plans of the Pacific 
Power & Light Company for development in the White Bluffs 
country for the coming year includes increase of hydroelectric 
power at the foot of Priest rapids by the construction of a 
dam to cost between $4,000,000 and $6,000,000, which will take 
from four to six years to complete. Another item which will 
have a material effect this year upon the ultimate reclama- 
tion of the great valley of the White Bluffs country is the 
building of the Pacific Power & Light Company’s high line 
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ditch which will water 30,000 acres bordering White Bluffs 
on the west. The engineers are now finishing their surveys, 
the grading will be commenced within thirty days, and the 
canal should be ready to deliver water for fall irrigation this 
year. 


MONTPELIER, IDAHO.--The Telluride (Colo.) Power 
Company has been granted an electric-lighting and power 
franchise at Montpelier. The grant provides that the com- 
pany must have the proposed system in operation within nine 
months. The company is said to have applied for a similar 
franchise at Salt Lake City, Utah. 


LOS ANGELES, CAL.—A mortgage has been recorded 
here for $35,000,000 by the Pacific Light & Power Company 
to the U. S. Mortgage & Trust Company, New York, which 
covers all the former concern’s holdings in this State. The 
funds are to be used in the further development of power and 
extending the scope of the corporation’s operations in Cali- 
fornia. Much of the money is immediately availabie. Ten 
millions is to go into the construction of one of the great- 
est power units in the world, on Big Creek, in the lower end 
of the San Joaquin Valley, where 150,000 h.p. will be devel- 
oped. Distributing stations are to be built throughout that 
valley and elsewhere in Southern California for the dissemi- 
nation of electrical energy to railways and commercial enter- 
prises. Thirty thousand square miles of land in the San 
Joaquin Valley are to be developed. 


LOS ANGELES, CAL.—The Southern Sierras Power Com- 
pany is a subsidiary of The Nevada-California Power Com- 
pany, which has been operating during the past six years, 
marketing most of its product in Goldfield, Tonopah, Man- 
hattan, Round Mountain and other points in Nevada. The 
Nevada-California Power Company will furnish The Southern 
Sierras Power Company its surplus. The transmission line of 
The Southern Sierras Company is to be 240 miles of a double 
circuit, steel tower construction, through the valley of Owens 
River, thence through the Inyo-Kern country to Johannes- 
burg, and. thence to Oro Grande, Victorville, Hesperia and San 
Bernardino. In San Bernardino the company is now building 
a steam auxiliary plant, and it is proposed to have the new 
plant and the new transmission line in operation by the first of 
March, 1912. The company is also building a distributing 
line from San Bernardino to Perris and Elsinore, with branch 
lixes to San Jacinto and Hemet. It is also building a line 
from San Bernardino, on the north side of the Santa Ana 
River, to Corona. T. C. Dobbins of Los Angeles has a $250,000 
contract from the Sierras Construction Company to construct 
the line. The steel towers are seventy feet high and carry 
the six aluminum transmission cables. The voltage will be 
110,000. These towers are to be raised by a wormed gear 
' On a three and one-half ton Alco truck. The power of the 
truck is utilized to raise the towers in place, the towers 
being assembled before raising. There are eight of these 
steel towers to the mile, 660 feet apart, making a total of 
about 2000 towers. Manifold and Poole are engineers for 
the Southern Sierras Power Company. The officers and direc- 
tors of the company are: Thomas S. Hayden of Denver, 
president; Delos A. Chappell, Los Angeles, vice-president; W. 
E. Porter, Denver, secretary; Lawrence C. Phipps, Jr., Den- 
ver, treasurer, and Guilford S. Wood. 


WATERWORKS. 

GRANDVIEW, WASH.—Work is to be started immedi- 
ately on the Grandview water system. 

SANTA MONICA, CAL.—The water company is prepar- 
ing to lay mains throughout the new residential section east 
of Seventh street and north of Nevada. 

NORTH YAKIMA, WASH.—Wapato has mad a contract 


with the Fairbanks-Morse Company for the installation of a 
water supply system to cost $7500. 
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FRIDAY HARBOR, WASH.—Dr. Caipron, Chas. Baker, 
and J. P. Paine have been appointed as a committee to investi- 
gate the proposition of a water supply for Friday Harbor. 


NOGALES, ARIZ.—The Nogales Water Company has 
made application for an injunction to restain the town coun- 
cil from disposing of the water bonds on the ground that the 
request of installation of the municipal water system would 
prove financially disastrous to the town. The company. offers 
to sell its property and plant to the town for $60,000 cash. 


LOS ANGELES, CAL.—The Board of Supervisors will 
receive sealed bids up to February 5 for the purchase of 
franchise granting the right to maintain a system of water 
pipes for a period of 40 years in a certain portion of the 
county, beginning at the corner of Lot 1, Maxon’s Subdivision, 
then west along Linda Vista avenue. 


ASOTIN, WASH,— Among the bids received by the coun- 
cil for the purchase of the $30,000 worth of water bonds was 
the joint bid of Allen and Wells and the Fidelity National 
Bank of Spokane, bid being for $30,282 bonds to bear interest 
of 6 per cent. The contractor, Mr, W. H. Mitchell of Seattle, 
will in all probability get busy on the water system by the 
first of the year, 


NEVIS, CAL.—The temporary electric power plant of the 
Great Western Power Company, below Butte Valley has been 
completed and is ready for the delivery of the power to Nevis. 
The capacity of the plant is 1500 h.p. The power from the 
Butte Valley plant will be used for the construction operation 
of the electric power company at Nevis, which involves the 
building of a dam to form a reservoir covering over 30,000 
acres in Big Meadows. 


OAKLAND, CAL.—The Peoples Water Company has re- 
ceded from its position of refusal to comply with the direc- 
tions of the City Council for the reduction of water rates in 
particular cases where it was asserted that overcharges had 
been made. Disagreements arose over a reading of the ordi- 
nances of the city, which Mayor Mott admitted were ambig- 
uous, in relation to the right of the company to install a 
meter through which several buildings were served and then 
charge the minimum rate for each of the buildings. 


WALNUT CREEK, CAL.—Although Mrs. Mady Lacassie 
offered to furnish water free for fire and street sprinkling 
the Walnut Creek Business Men’s Association has declared in 
favor of the R. N Burgess Company. The concern promises 
70,000 gallons daily, while Mrs. Lacassie can furnish only 
10,000 gallons. The Burgess company already has installed 
water hydrants and will begin immediate service from arte- 
sian wells in the vicinity. The association also appointed a 
committee consisting of George T. Crompton and Capt. Geo. 
O. Duncan to confer with the Home Telephone Company and 
arrange for a direct line with Oakland. 


BAKERSFIELD, CAL.—The Bakersfield Water Company, 
which recently took over the Sumner Water Company’s sys- 
tem in East Bakersfield, is installing two 2-stage turbine 
pumps and two 75 h.p. motors in the Humboldt station, which 
contains two 10 inch wells, the pumps to have a capacity 
of 1200 gallons per minute, each. The San Joaquin Light & 
Power Company, is putting in two power lines to the station, 
one of which will be fed from the power generating plant at 
the mouth of Kern River canyon, and the other one of which 
will draw from the main power circuit that swings around 
the north end of the valley and is supplied by the great 
power plant in Crane Valley and the auxiliary steam plant 
in the northern part of this city. These two lines will give 
the water company a double assurance of uninterrupted power, 
but as a third safeguard gasoline engines are to be installed 
for use in case both the electric power lines are out of com- 
mission at once. 
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